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INTRODUCTION

M-X deployment and related construction planning are still in the early stages
with many detailed decisions yet to be made as outlined by the tiered decision-
making process described in Section 1.7.2 of the DEIS. However, certain actions
must be taken on an advanced schedule to meet the objective stated by Congress as
",... the development of the M-X missile together with a new basing mode for such
missile should proceed as to achieve Limited Operational Capability (LOC) for both
such missile and such basing mode at the earliest practical date." One of these
actions is on an advanced schedule selection of a deployment area or areas.

Consiruction of the shelter, roads, and bases create significant direct
environmental effects which must be analyzed to determine the potential impacts
to the natural environment and on the social and economic fabric of the deployment
areas.

Construction planning covering personnel and material resource requirements
specific in amount, time and place were estimated as described in this report to
provide the information used in the environmental analysis reported in the EIS.
These estimates were based on knowledge available at the time when this informa-
tion was required for the DEIS schedule. Since that time more detailed plans have
been made and new information has been developed on construction of M-X Basing
Components. Using this information, new estimates have been prepared for the
total number of workers required to construct the M-X Basing Facility by the Air
Force and the Corps of Engineers who will manage facility construction.

In November 1980, a Task Force consisting of representatives of the Corps of
Engineers, Air Force Engineers, and Air Force Contract Consultants was convened
by the Air Force Regional Civil Engineer M-X at Norton AFB to seek agreement on
this estimate for numbers and staging of construction workers. The results of this
work are presented in Table 1. The "Task Force" figures represent an essential
consensus of the three groups. There is no estimate of peak workers as the DEIS
analysis employs averages rather than peak personnel strength. This recent work
was completed too late for use in the EIS Analysis although its significance with
regard to many aspects of the EIS is acknowledged. (It should be noted that all of
the construction personnel estimates are based upon the assumption that each
worker will work a standard 40-hour work week. A mitigation measure which is
currently being studied is the use of longer work periods such as ten hour work days
and six day work weeks. If implemented, this mitigation measure could significantly
reduce the number of construction workers required.)

This report presents the basis for the "DEIS" estimates. They will be updated
for use in the FEIS analysis by considering the most current plans and estimates at
that time.

.1
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Table 1. Estimates of M-X construction workers.

1982 1983 1984 1985 1986 1987 1988 1989

Averagel

Task Force 20o35 5,590 9,510 17,910 18,560 17,670 1,615,490

AF/DEIS 1,150 2,000 4,450 10,800 17,050 15,4.50~ 13,050j 4,800

Peak2

Task Force 2,912 6,608 13,,440 20,216 22,288 21,560 15,008 1 8,512

KI 'D', N/A N/A N/A N/A N/A N/A N./Aj N/A

11063-1

' The iverage number of construction workers that will be present in the
field over the course of an entire calendar year.

~The number of construction workers that will be present in the field
dur:n,- itho month of peak construction activity.
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1.0 OVERVIEW AND SUMMARY

This report identifies the environmental effects caused directly by construc-
tion of the system. The resultant indirect environmental impacts are described
within the DEIS and detailed within other ETRs. Major effects due to construction
of the system identified within this report are the requirements for land, water,
materials and personnel as well as the locations, the timing and the magnitude of
each of these resource requirements. The proposed and alternative systems are
described in Chapter 2.

Chapter 3 describes in more detail each of the individual components which
must be constructed. The sequencing of construction of the various parts of the
system is contained in Chapter 4. Chapter 5 describes the method of construction
of each of the components.

The overall project effects, evaluated in terms of resources required, are very
similar for each of the alternatives. Table 1.0-1 summarizes these effects.
(Appendices 2 through 5 present a layout schedule and breakdown of the project
effects into smaller geographic units for the Proposed Action, and each alternative.)

The differences between the systems in Nevada/Utah and Texas/New Mexico
are due, primarily to differences in the lengths of roads required. The ruggedness of
terrain in the Nevada/Utah region leads to a more dispersed system and therefore
longer roads than in Texas/New Mexico.

Because these overall project effects are similar, it must not be misinter-
preted to mean that the environmental impacts are also similar. The same project
effects acting in different areas may cause far different impacts. The impacts are
discussed within the DEIS.

The design of the M-X system has gone through an evolutionary process that
begin with a system of underground tunnels and finally evolved to the current
design. Even this design is not final and will undoubtedly be refined further.

The system, as currently designed, will be composed of two operating bases,
200 clusters with 23 protective shelters each, and a system of interconnecting roads.
The Proposed Action calls for placing the system in the Great Basin area of Nevada
and Utah.

The specific designs of each of the project components are not yet completed
and will not be for some time. Numerous studies are currently underway to develop
the optimum design for each component as well as the schedule for construction.
Moreover, the precise locations for each component have not yet been identified.

This analysis is based upon the preliminary designs and system layouts
considered valid at the time of analysis and a representative, conceptual schedule.

.4 These component designs may be refined or modified to some extent before actual
construction begins. They are considered sufficiently accurate to make an environ-
mental analysis for deployment area selection.

L."



Table 1.0-1. Construction resources by alternative.

ALTERNATIVE
CONSTRUCTION
RESOURCE P.A., 1-6 7 8

Disturbed Area 134-164 129-158 136-166
(x 103 acres)

Water 110-134 75-91 93-1131
(x 103 acre-ft)

Aggregate
(x 10 cubic yards) 49,030-59,926 46,242-56,518 47,900-58,544
Steel
(x 10e tons) 376-416 376-416 377-417
Cement
(x ]0C tons) 1,446-1,598 1,446-2,598 1,459-1,623

Asphaltic Oil 461-564 409-500 441-539
(x 10 ' tons)

POL 402-589 662-810 563-689
(x 10' gallons)

Electrical Energy 680-832 905-1,106 832-1,016
(x 10' MWH)

3173

'Water numbers include irrigation for revegetation at shelters for
Nevada/Utah re~ion. Without revegetation, water requirements would
be 70-100 x 10 acre-ft.

10
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2.0 M-X SYSTEM DESCRIPTION AND ALTERNATIVES

2.1 INTRODUCTION

The M-X system consists of two operating base (OB) complexes and a
designated deployment area (DDA). The makeup of the OB complexes and the DDA
are generally dependent upon the deployment option selected. There are two
deployment options for the M-X system and they are full basing and split basing.

Full basing is the deployment of the entire 200 missiles in 200 li..ear clusters
(each cluster contains 23 protective shelters for a total of 4,600 shelters) in a two-
state region. There are 2 two-state regions being considered: Nevada/Utah and
Texas/New Mexico. Split basing is identical to full basing in that the total number
of missiles, clusters and shelters are the same. However, the deployment is in both
of the two-state regions, with one-half of the missiles in each region.

The OB complexes are classified as either a first or a second OB complex. The
first OB complex always has an operating base (OB), a designated assembly area
(DAA), an operating base test site (OBTS), and an airfield. The first OB complex is
connected to the DDA by the designated transportation network (DTN). The second
OB complex has an O8 and an airfield for the full basing option, and it is not
connected to the DDA. For split basing, the second OB complex has an O8, DAA
and airfield. It is connected to the DDA by the DTN.

The main components of the DDA are the protective shelters, DTN, cluster
roads, cluster maintenance facilities (CMFs), and remote surveillance sites (RSSs).
Also located in the DDA are area support centers (ASCs), the total number of which
is dependent upon whether the full or split basing option is selected. In some of the
system alternatives, an ASC may be colocated with an O8 complex.

There are nine system alternatives under consideration. Table 2.1-1 shows the
OB complex locations and components for these alternatives. The distribution of
protection shelters by state and by county for the alternatives is given in Table
2.1-2.

A schedule for construction in the DDA has been developed for each of the
alternatives. These schedules describe a logical sequence of construction which
begins at a marshalling yard or OB complex for each construction region and
progresses at a rate that will allow the IOC and FOC deadlines to be met. The
schedules associated with each alternative were used as input to a construction
model to derive personnel and constuction resource requirements for construction in
the DDA.

2.2 PROPOSED ACTION

The Proposed Action is a full basing deployment in the Nevada/Utah region.
The 23 protective shelters in each cluster are arranged in a two-thirds filled
hexagonal pattern and spaced a nominal 5,200 ft. apart. The first OB complex is
located near Coyote Spring Valley, Nevada. The second OB complex is near Milford,
U3tah. Figure 2.2-1 shows the system layout for the Proposed Action.

The system ranges east-west from Tonopah, Nevada, to Delta, Utah; and
north-south from approximately Eureka to Caliente, Nevada. Other communites in

4
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Table 2.1-1. OB complex locations and components for

Proposed Action and alternatives.

FIRST OB COMPLEX SECOND 08 COMPLEX
ALTERNATIVESYTMYTE

LOAIN COMPONENTS LOAIN COMPONENTS

Proposed Coyote 08, DAA, OBTS, Milford, Utah 08, Airfield
Action Spring Valley, Airfield

Nevada

1. Coyote OB, DAA, OBTS, Beryl, Utah 08, Airfield
Spring Valley, Airfield
Nevada

2. Coyote OB, DAA, OBTS, Delta, Utah 08, Airfield
Spring Valley, Airfield
Nevada

3. Beryl, Utah 08, DAA, OBTS, Ely, Nevada 08, Airfield
Airfield

4. Beryl, Utah OB, DAA, OBTS, Coyote 08, Airfield
Airfield Spring Valley,

Nevada
5. Milford, Utah OB, DAA, OBTS, Ely, Nevada OB, Airfield

6. Milford, Utah NrV~d OBTS, Coyote 08, Airfield
Airfi~ld Spring Valley,

Nevada

7. Clovis, 08, DAA, OBTS, Dalhart, Texas OB, Airfield
New Mexico Airfield

8. Coyote OB, DAA, OBTS Clovis, OB, DAA,

Spring Valley, Airfield New Mexico Airfield

3601-2
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Table 2.1-2. Distkibution of pro-
tective shelters by
state and county for
Proposed Action (PA)
and alternatives.

ALTERNATIVE
STATE/COUNTY -__

PAl -6 7 8

Nevada

Esmeralda 138 - -
Eureka 323 - -
Lander 84 - -
Lincoln 953 - 920
Nye 1,324 - 629
White Pine 437 - 36

Subtotal 3,259 - 1,585

Utah

Beaver 189 - 188

Juab 314 - 17
Millard 754 - 510
Tooele 84 - -

Subtotal 1,341 - 715

Region Total 4,600 - 2,300 j

Texas

Bailey 126 14

Castro - 137 -
Cochran - 61 51
Dallam - 690 190
Deaf Smith - 574 242
Hartley - 354 250
Hockley - 16 14
Lamb - I 42 9
Oldham - 74 41
Parmer - 246 1
Randall - 55 -

Sherman - 39 -
Swisher - 26 -

Subtotal - 2,440 812

* New Mexico

Chaves - 181 474
Curry - 196 43
De Baca - 137 115
Guadalupe - 6 6
Harding - 215 202
Lea - 16 17
Quay - 342 312
Roosevelt - 542 164
Union - 225 155

Subtotal - 2,160 1.488

Region Total - ;.600 2 ,.00

TOTAL 4,600 4.600 4,600

2604- -
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the general vicinity of the DDA include Austin, Ely, Pioche, and Panaca, Nevada;
and Hinckley and Milford, Utah. This system covers an approximate area of 12,200
sq.mi.

Major highways in the area include Federal Aid Primary Routes U.S.50, 6, and
93. State highways include 8A, 25, and 38 in Nevada; and 121 and 257 in Utah.
Although not in the immediate area, Interstate 80 from Reno, Nevada to Salt Lake
City, Utah; and Interstate 15 from Las Vegas, Nevada to Salt Lake City provide an
important means of access to the region.

Roughly paralleling the above Interstate routes are the Union Pacific Railroad
east-west mainline to San Francisco, California and another line from Salt Lake
City, Utah to Las Vegas Nevada and Los Angeles, California. Also, a spur line runs
south from the east-west mainline to Ely, Nevada.

For the Proposed Action, the DTN begins at the first OB complex near Coyote
Spring Valley, Nevada and proceeds north to Dry Lake Valley, where it splits to the
east and west. The eastern branch continues through Nevada to Utah, where it
terminates in Sevier Desert Valley, north of Delta. The western branch continues
to Railroad Valley, where it splits again; one portion continuing west to Big Smoky
Valley and the other going north to Newark Valley, both in Nevada. This northern
portion separates in Newark Valley with one branch proceeding west and terminating
in Monitor Valley and the second branch going east and ending in Butte Valley. The
total length of DTN is approximately 1,460 mi. About 6,200 mi. of cluster roads
are needed.

2.3 ALTERNATIVES I THROUGH 6

Alternatives I through 6 are similar to the Proposed Action in that they are all
a full basing deployment in the Nevada/Utah region using the same DDA. They
vary in that there are different locations and combinations for the first and second
OB complexes. Figure 2.2-1 also shows the system layouts for Alternatives I
through 6.

Alternatives I and 2 are the same as the Proposed Action in that they have the
same location for the first OB complex, near Coyote Spring Valley, Nevada.
However, they have different sites for the second OB complex. Alternative I has
the second OB complex near Beryl, Utah; and Alternative 2, near Delta, Utah.
Alternatives 3, 4, 5, and 6 have the first OB complex located in Utah with the
second OB complex in Nevada. A site near Beryl, Utah is the location for the first
OB complex for Alternatives 3 and 4, while Alternatives 5 and 6 use a location near
Milford, Utah. Alternatives 3 and 5 employ the same second OB complex site, near
Ely, Nevada; and Alternatives 4 and 6 also use a common second OB complex
location, near Coyote Spring Valley, Nevada.

2.4 ALTERNATIVE 7

Alternative 7 is similar to the Proposed Action and Alternatives I through 6 in
that it is a full basing deployment in a single two-state region. Also, the 23
protective shelters in each cluster are arranged in a two-thirds filled hexagonal
pattern and spaced a nominal 5,200 ft. apart. The two-state region used for
deployment for Alternative 7 is Texas/New Mexico. The first OB complex is

=9 )
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located near Clovis, New Mexico, the second OB complex near Dalhart, Texas.
Figure 2.4-1 shows the system layout for Alternative 7.

In Texas/New Mexico, the full basing deployment area is bounded by Roswell,
New Mexico on the southwest to approximately Dalhart, Texas on the northeast.
Other major cities in the area include Amarillo and Lubbock, Texas. Counties in
Texas where the system is proposed include Dallam, Sherman, Hartley, Randall,
Oldham, Deaf Smith, Parmer, Castro, Swisher, Bailey, Lamb, Cochran, and Hockley.
New Mexico counties include Union, Harding, Quay, De Baca, Roosevelt, Curry,
Chaves, Guadalupe, and Lea. This system has a total approximate area of 11,320
sq-mi.

Interstate 40, between Albuquerque, New Mexico and Amarillo, Texas essen-
tially bisects the system. Major Federal Aid Primary Routes include U.S.54, 60, 70,

84, 380, and 385.

The DTN branches from the first OB complex to the DDA in two directions. A
northerly branch parallels much of the existing road system and separates frequently
to access clusters in Texas and New Mexico. The southerly extension picks up
clusters in New Mexico and then turns east to provide access to the remaining
clhisters in Texas.

The DTN is approximately 1,260 mi. long. About 5,940 mi. of cluster roads
:ire required. Much of the Texas/New Mexico siting region contains section roads
at one mile intervals. Where they are available they are used as cluster roads to
minimize road construction and environmental impact. Approximately 1,300 mi. of
clust-r roads will coexist with the present road system. The total road network for
Aiternative 7 is approximately six percent less than that for the Proposed Action.

2.5 ALTERNATIVE 8

Alternative 8 is a split basing deployment in the Nevada/Utah/Texas/New
\iexico region. As is the case with the Proposed Action and all the other
a!ternatives, the 23 protective shelters in each of the 200 clusters are arranged in a
two-thirds filled hexagonal pattern and spaced a nominal 5,200 ft. apart. One
hundred clusters are located in the Nevada/Utah region with the first OB complex
rwar Co~ote Spring Valley, Nevada. The remaining 100 clusters are in the
T.-xas/New Mexico region with the second OB complex near Clovis, New Mexico.
The systern layout for Alternative 8 is shown in Figures 2.5-1 (Nevada/Utah) and
2.5-2 (Texas/New Mexico).

The Nevada/Utah portion of the system extends from Moapa, Nevada on the
south, to Delta, 1 tah on the north. Other major cities in the area include Caliente,
Pioche, and Panaca, Nevada; and Beryl, Milford, Delta, and Hinckley, Utah. White
Pine, Nye, arid Lincoln counties in Nevada; and Juab, Millard, and Beaver counties in
I1tah are affected by this alternative. This portion of the system covers an
aipproximate area of 6,450 sq.mi.

The Texas/New Mexico portion extends from southern Chaves County, New
Mexico to northern Dallam County, Texas. Other affected counties include

Guadalupe, Harding, Lea, Roosevelt, Union, Quay, De Baca, and Curry counties in
New Mexico; and Parmer, Bailey, Lamb, Deaf Smith, Hartley, Oldham, Cochran, and

1
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Hockley in Texas. Principal cities in the area include Clovis, New Mexico and
Dalhart, Texas. Amarillo and Lubbock, Texas lie outside the area, just to the east
of the DDA. The Texas/New Mexico portion of the system covers approximately
6,240 sq.mi. for a total of about 12,690 sq.mi. required for this alternative.

Major Federal Aid Primary highways include U.S. Routes 6, 50, and 93 in the
Nevada/Utah region; and 54, 87, 380, 60, 70, 84, and 385 in the Texas/New Mexico
region. Combined Interstate 40 - U.S. Route 66 approximately bisects the DDA in
Texas/New Mexico.

In the Nevada/Utah portion of the system, the DTN originates near Coyote
Spring Valley, Nevada and proceeds north to Dry Lake Valley, where it branches to
the east and west to access the remaining clusters. Essentially, this system
duplicates a portion of the deployment area shown for the Proposed Action with
approximately 70 clusters in Nevada and 30 in Utah.

Similarly, in Texas/New Mexico, the DTN follows the same alignment used in
the Texas/New Mexico full basing system (Alternative 7). The DDA for Alternative
8 is a portion of the DDA for Alternative 7, with approximately 35 clusters located
in Texas and 65 in New Mexico.

A total of 1,380 mi. is estimated for the DTN. Cluster road construction will
total about 6,070 mi.

1
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3.0 DESCRIPTION OF SYSTEM COMPONENTS

The construction of the M-X system is a large undertaking encompassing parts
of two or four states and requiring approximately eight years to complete. Within
the system various types of facilities are needed The major facilities--two
operating base complexes, 4,600 protective shelters, and a variable length of road
comprise the main work items for construction (see Figure 3.0-1).

3.1 OPERATING BASE (OB) COMPLEXES

The two OB complexes are referred to as the first and second OB complexes.
The major facilities in the first OB complex include the operating base (OB), the
designated assembly area (DAA), and the operational base test site (OBTS).
Regardless of the siting alternative selected, full or split based, the first OB
complex will always contain those major facilities. The second OB complex has only
an OR when the siting alternative is full based. When the split based alternative is
selected, the second OB complex will also include a DAA. In no case is there even
an OBTS located in the second OB complex.

The OB provides operational control, maintenance, supply, rail/air offloading
facilities, and other typical base support functions as well as housing and facilities
for assigned personnel and families. The operations control center (OCC) will be
located on the first OB while the alternate OCC (AOCC) will be located on the
second O. The OR technical support facilities consist of OCC and AOCC,
teiephone exchange, electronic maintenance labs, missile guidance and control
(G&C) system facility, wa,-ehouses, electrical/mechanical maintenance facilities,
and security response force facility. In addition to these technical facilities, the OB
wonill contain over 100 housing, administration, recreational, and service facilities to
support The full-time assigned personnel.

The DAA facilities are designed to support missile, canister, launch, and
transporter assembly, to house intermediate-level maintenance, and to provide
weapon system storage. The principal facilities of the DAA are the missile
assembly buildings (MABs), a munitions facility, and other support areas. Two MABs
are planned; cne for deployment assembly and the other for maintenance. The
MAls consist of a high-bay assembly area, a low-bay storage and receiving area, an
attached two-slory support area and an outside solid-stage loading pad. The
munitions facility is a socure area that stores and provides working areas for
processing and assembly of the reentry system and components. The support areas
are general storage, service, maintenance, and administrative areas.

The OBTS is i system test facility located in the proximity of the DAA. Its
purpose is to: support subsystem and system development tests, processing,
integration, and weapon system tests which require facilities located in a geological
and climnatological respresentative area; support follow-on test and evaluation
efforts: perform technical data validation and verification; perform human

'4 factors/maintainability tests and evaluations, and support certain training activities.
The OBTS will consist of the fc!!owing facilities: a test-support building which
houses test unique equipment; an ASC with a CMF that will be similar to the ones

* deployed in the operational area and physical security system (PSS) facilities also
* similar to operational; throe PSs with ROSEE as similar to the operational version as

is technically possible; (luster roads; primary/secondary access roads; RSS; and data
link between the RSS and the PSI facilities.
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3.2 PROTECTIVE SHELTERS

Figures 3.2-1 and 3.2-2 show the latest shelter design. The PS is a reinforced
concrete tube 171 feet - 3 inches long with an inside diameter of 14 feet - 6 inches
and a wall thickness of 1 foot - 9 inches. The inside of the tube has a steel liner 3/8
inches thick. The closure is also made of reinforced concrete with steel liner.
Figure 3.2-3 shows the closure in detail.

The two monitoring ports shown in plan in Figure 3.2-1 are 10 feet 6 inches
long in the direction of the longitudinal axis of the shelter. The width of the ports is
determined by projecting a 90 degree view angle 45 degrees either side of the
vertical, perpendicular to the centerline of the tube.

The PS is buried under 5 feet of earth. This earthen berm is retained by a

sheet piling headwall at the closure end of the PS.

3.3 ROAD SYSTEMS

The three types of roads that support the M-X system are the designated
transportation network (DTN), the cluster roads, and the support roads.

DESIGNATED TRANSPORTATION NETWORK (DTN) (3.3.1)

The DTN serves to connect the OB complex to the DDA for the primary
purpose of allowing transportation of the missile/canisters via the road special
transport vehicle (RSTV) to the clusters. The DTN stops at the cluster side of the
barrier, specifically at the stock fence line.

As presently designed, the DTN is a 24-foot wide road with 5-foot shoulders on
either side. It has a 6-inch asphalt surface on a 10-inch aggregate base. Figure
3.3.1-1 is a typical section for the DTN. The DTN has a maximum profile grade of 7
percent and a minimum horizontal radius of curvature of 500 feet.

CLUSTER ROADS (3.3.2)

The cluster road joins the DTN at the barrier and connects the DTN to the
cluster. The cluster roads allow the RSTV to proceed from the barrier area to the
cluster maintenance facility (CMF) and allow the transporter to proceed from the
CMF to the protective shelters in the cluster. The cluster roads include those roads
which pass by all 23 shelters and those roads which spur off the main cluster road to
each shelter.

The cluster road used for the DEIS is a 27-foot wide road with 5-foot shoulders
on either side. It has an aggregate surface depth of either 10 inches or 19 inches,
depending upon the type of subgrade it is placed on. Figure 3.3.2-1 is a typical
section for cluster roads. The cluster roads, like the DTN, have a maximum profile.4

.4 grade of 10 percent and a minimum horizontal radius of curvature of 500 ft.

SUPPORT ROADS (3.3.3)

The support roads are of three types: access, intercluster, and SALT
monitoring port (SMP) roads. The access support roads connect the DTN or the
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SHOULDER SHOULDER

24" IN-SIT

Figure 3.3.1-1. DTN typical section.
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cluster roads to support facilities such as the CMF, the remote surveillance site
(RSS), the area support center (ASC), and the power distribution centers. The
intercluster support roads connect adjacent clusters with roads over which the
transporter or RSTV cannot pass. The SMP support roads permit access from the
cluster roads to the top of the shelters to support SMP covers removal/replacement
operations.

The support road is a 10-foot wide road with a 5-foot shoulder on either side.
The access support road and the intercluster support road have a (-inch thick
aggregate surface. The SMP support road is a graded earth road. Figure 3.3.3-1 is a
typical section for support roads. The access and intercluster support roads have a
maximum profile grade of 10 percent while the SMP support roads have a maximum
profile grade of 20 percent. All three types of support roads have a minimum
horizontal radius of curvature of 100 feet.
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4.0 CONSTRUCTION PLANNING

The construction plan determines the temporal and spacial sequence in which
individual project facilities are constructed. The schedule for construction of the F
two operating base complexes is reasonably well established as is the overall
schedule for DDA construction, but the detailed scheduling of the individual
segments of the DDA is not established except for the IOC cluster which must be
completed first. Two construction planning approaches are being considered. One is
referred to as the sequential method and the other as the concurrent method.

For each method, the system is divided into several construction groups (18 in
the Proposed Action). The initial group contains the first operating base complex
and the clusters designated for initial operational capability (lOC). The differences
in the order of construction of the following groups characterize the major
differences between the sequential and concurrent methods. (Refer to Appendix 6
for Army Corps Engineers Alternative Conceptual Construction Plans). The
environmental and socioeconomic effects of either method are a result of the
intensities of the construction activities within each specific region, and not
necessarily from the total amount of activity required to construct the entire
system, which is the same for both methods. Since the total construction time
allowed for completion of the project does not change with either method, the
intensity of the construction activities in a region characterizes the differences
between the methods. This is because the number of regions that have construction
activities occurring simultaneously and the intensity of activity within them is
different for the sequential method than for the concurrent method.

4.1 SEQUENTIAL METHOD

The sequential method begins by constructing the first operating base complex
and the IOC clusters and then progresses outward. Figure 4.1-1 is a schematic
diagram of this method. Generally a large work force is concentrated in a relatively
small area (group #1 in the diagram) until work is completed in that group and then
moves to the next adjacent group (group #2 in the diagram). A small amount of
construction activity overlaps between groups during the move from one group to
the next. The work within each group begins with the designated transportation
network (DTN) followed by the cluster roads, and ends with the protective shelters
and other facilities.

The sequential method has several advantages from an operations point of
view. Completing adjacent clusters sequentially, starting from the operating base
complex, allows missiles within the same geographical areas to be deployed at

I,, approximately the same time. Fewer security and operations personnel are needed
since the missiles are located in the i ame general area. All the utilities within the
DTN right-of-way, particularly the C system, are connected as they are completed,
to the operating base complex.

The operational advantages could be offset by some adverse environmental and
socioeconomic effects. Large numbers of construction personnel are concentrated
in relatively small areas for a short period of time thus intensifying the impacts
rather than spreading them out over a larger area.
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4.2 CONCURRENT METHOD

As is the case with the sequential method, the concurrent method also begins
by constructing the first operating base complex and the IOC clusters. However,
shortly after construction starts in the IOC clusters, additional construction
activities start in other groups in other regions remote from the initial group. This
is shown schematically in Figure 4.2-1. (In the diagram all four groups would be
constructed at the same time.) The order of construction within a group is the same
as the sequential method: that is DTN, then cluster roads, and then protective '
shelters.

The major advantage of the concurrent method is that the workforce is spread
out over several regions which tends to mitigate some of the adverse environmeatal
and socioeconomic impacts associated with the concentrated activity as charac-
terized by the sequential method. The demands for other resources, such as water
and electrical energy, are also dispersed over a large area.

The disadvantages of the concurrent method are generally operations oriented.
Since completed clusters are not always contiguous, larger security and operations )
personnel are required. Additionally, it would be necessary to construct the DTN
and communications facilities to all groups early in the construction schedule.
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5.0 CONSTRUCTION TASKS

5.1 MOBILIZATION

Mobilization involves the assembly ot personnel, equipment, materials, and
support facilities required to construct the M-X system. Included in this activity is
the development of the following items:

o Water wells
o Aggregate sources
o Marshalling yards
o Construction camps
o Temporary power

WATER WELLS (5.1.1)

Water wells will be developed approximately every 30 mi along the designated
transportation network (DTN), at the construction camps and/or concrete plants,
and at each duster. Whenever possible, these wells will be made a part of the
permanent water system required for the operation of the M-X system. When the
wells are temporary and only required for construction uses, temporary portable
distribution and storage facilities will be used. These facilities will be relocated as
construction progresses. During construction, the wells will supply domestic and
construction requirements. After construction is completed, the major demand will
be for domestic use at the operating base complexes.

AGGREGATE SOURCES (5.1.2)

Two types of aggregate sources are required for the project--sand and gravel
deposits, and minable rock formations. These sources may or may not be located
within the project area. The methods of obtaining the aggregate will be the same
whether the sources are located within the project area or not, the only difference
being the haul distances required to deliver the aggregate to the manufacturing
plants.

Aggregate pits will be used to provide sand and gravel for construction and
will be located based upon the latest geotechnical data available. At each location,
mining, washing, stockpiling, and loading operations are required to provide material
for the production of concrete, railroad ballast, road base and surface courses, and
asphalt paving.

When sand and gravel are deficient in size or a higher grade of material is
required, quarrying operations will be necessary to provide suitable rock for the
manufacturing of additional aggregate.

Aggregate manufacturing plants are used to process quarried rock. This

processing includes crushing, washing, sizing, and sorting. Material sizes produced
vary from coarse to sand-size aggregate.

During plant operations, the aggregate is washed to remove deleterious
materials and the fines produced during crushing. This wash water flows to settling
ponds where these materials are removed and the water recirculated through the
plant.

29



Equipment requirements for an aggregate manufacturing plant vary greatly
according to the number of different gradations (sizes) of aggregate required.
Figure 5.1.2-1 is a diagram of a typical aggregate manufacturing plant that
produces sand, aggregate that can be used as a road base or surface, aggregate that
can be used in asphalt paving, and aggregate that can be used in concrete. It is
estimated that an aggregate manufacturing plant will require an area of five acres
for operations.

MARSHALLING YARDS (5.1.3)

Marshalling yards will be developed near the perimeter of the deployment area
acting as the receiving and storing sites for equipment and materials. Two main
requirements for a marshalling yard are railroad and highway access. Marshalling
yards will probably be set up near the operating base locations. Additional
marshalling yards are desirable in other regions remote from the operating bases
since this will cut down on the haul distances from the yards to construction sites.

Equipment and materials will be received at the marshalling yards and will be
inventoried, labeled and put into temporary storage. When needed, the equipment or
materials will be trucked to the construction sites. Equipment and materials should
be handled a minimum number of times to ensure economy of construction.
However, additional storage will be required at the concrete plants and the steel
fabrication and assembly areas.

Since most of the materials needed for construction are stored at the
marshalling yards at one time or another, it is anticipated that a marshalling yard
will require about 650 acres for receiving and storing.

CONSTRUCTION CAMPS (5.1.4)

The construction sites generally will be too remote for workers to locate their
families in nearby communities and commute to work on a daily basis, although
there will be situations where this is possible. Therefore, temporary construction
camps will be established to support the workforce. These camps would not provide
housing for worker families or other indirect personnel. Construction workers would
either leave their families where they are, or would move them to some community
within weekend commuting distance of the construction sites, if possible.

Construction camps would consist of the following temporary facilities:
dorrmitory and lavatories, mess hall and kitchen, recreation building, theater,
infirmary, and maintenance shop. Central management offices and a heavy vehicle
maintenance yard would be adjacent to the camp, as would be the truck head for
receipt of incoming material. All of these personnel facilities would be serviced by
a portable sewage disposal plant. The major production facilities would include
water wells, a sand and aggregate plant, settling ponds and possibly a concrete
plant. Figure 5.1.4-1 presents a conceptual layout of the construction camp and
production facilities.

The initial construction camp will be established at the first operating base
location. This camp will house the personnel that will construct both the first

* operating base complex and the initial portion of the designated transportation
network (DTN). The first workers will live in self-contained trailer-type units with
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their o~n water supply, cooling, and sewage disposal. Some of the workers may
have to live offsite and commute to work by bus or automobiles. This initial
construction canip. with modifications, will be a permanent facility. This camp will
have to support approximately 2,500 people during the peak year for construction.

The second construction camp will be established in the initial construction

area in the designated deployment area (DDA) soon after the first camp. It will
support DTN construction and the developmenL of water wells and aggregate
sources. As the construction expands, the erection of concrete plants and the
development of material storage areas will be required to support the construction
of the cluster roads, protective shelters, and other DDA facilities. Some of the
facilities in the construction camp could become permanent if the camp is-'ocated
where an area support center (ASC) will be. The remaining facilities will be
relocated to another area.

The number of construction camps varies with the siting alternative. General-
ly there will probably be up to 18 total camps required with a maximum of about
3,500 people at a given camp during the peak period of construction. It is estimated
that about 25 acres will be needed for each camp.

TEMPORARY POWER (5.1.5)

Temporary powker for construction will probably be provided by diesel-powered
generators, since Tnoo* of the existing utility distribution systems are either not
adeqtiate to provide for the construction demands or do not have powerlines near the
c(amps. \s constriction progresses on both the M-X system and proposed local

povwer projects, permianent power facilities will be added and could be a source for
power in "on, -,trwmt-ioi ar'as.

5.2 OPERATING BASE COMPLEX CONSTRUCTION

There are twko operating base (OB) complexes required for the M-X system.
These irt, 'if,'rrr, to as the first OR and the second OB. Associated with the OB
( 0 I). ,"', , - a !,".,:grted asoriblv area (DAA) and an operational base test site
((OBTS). Te,, 1hrst 05A otrrplex alw ays includes a DAA and an OBTS. The second OB
con ,1(,\ .'e I :!'s t PA \ only when the siting alternative is a split based system but
t never ili, 1ijdeh-, an ORT .

The strictures in the operating base complexes are expected to fall into four
differer~t ategories: buildings with concrete walls and floors, buildings with
concr(te block walls and concrete floors, steel structures, and housing structures of
wood and stuc-co. Before any buildings can be constructed, the roads and utilities,
including water and power, must be available at the site. A rail spur must also be
available. The contractor support area (CSA) will have to be partially completed,
and temporary housing set up. Large supplies of basis building materials will have to
be brought in by rail or truck, including crushed stone, cement, sand, wood, and
plywood, some of which will have to be stored in suitable buildings. Water will have

.4 to be available for concrete, dust control, and general construction.

It is anticipated that normal buildingconstruction methods will be used in the
OR complexes. An exception could be in the construction of the protective shelters
at the OBTS. Discussion of the construction methods for protective shelters can be
found in Section 5.4.
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5.3 ROAD CONSTRUCTION

There are three types of roads required for operation of the M-X system.
These are the designated transportation network (DTN), the cluster roads, and the
support roads. The length of each of these types of roads varies with the siting
alternative and is discussed in Section 5 of this report. The different roadway
widths and structural sections required for each type of road have not been finally
determined. Further discussion on this subject can be found in Section 3.3 of this
report.

The DTN connects the operating base complexes to the clusters, terminating
at the barrier for each cluster. As presently conceived, it will have an asphalt
surface on top of an aggregate base. The cluster roads connect each cluster to the
DTN at the barrier and each protective shelter within the cluster. These roads are
designed with an aggregate surface. The support roads provide access around the
cluster barrier, provide access to the protective shelter for removal of the
monitoring ports, and, whenever possible, provide intercluster access. The support
roads have an earth surface. Figure 5.3-1 shows the layout for these roads.

Road construction is a process whereby a strip of land is improved to provide a
driveable surface for access. The major operations in the construction are:
surveying, clearing and grubbing, grading, drainage, scarifying and recompacting,
aggregate base or surface, fine grading, and asphalt concrete surface (DTN only).

The first step in road construction is to have a surveying team go to the
designated road corridor and survey, or lay out, the physical location of the road on
the ground. After the alignment for the proposed road is identified, the strip of land
is cleared and grubbed. Clearing and grubbing is an operation performed to remove
all vegetation, boulders, debris, etc., from the proposed road corridor.

Once the corridor is cleared, earth-moving equipment is brought in to perform
the rough grading operation. Grading is done to reshape the existing terrain into the
roadway cross section along the proposed alignment to the approximate vertical
profile. The roadway is designed, to the maximum extent possible, such that all
excavated material will be used in the embankments so that no material will have to
be wasted, or borrowed from areas outside of the roadway corridor. As the roadway
is brought to the proposed vertical profile, the embankment is compacted to a
density greater than the naturally existing soil, to create a solid foundation for the
proposed road. To get the required density, moisture is added to the soil to form a
compressible mixture that can be compacted in layers by tractors pulling heavy
rollers and tampers. In areas where the roadway is excavated from existing ground,
the underlying material is scarified (loosened by a plowing operation) and recom-
pacted to the necessary density.

While rough grading is in progress, drainage structures are constructed at
locations specified in the design. Drainage structures are located to accommodateboth existing drainage ways that cross the road alignment, and runoff carried by the

ditches along the roadway. Each drainage structure is analyzed and designed to
function properly with the hydrology and hydraulics of the basin through which the

* roadway passes.
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The roadway is now fine-graded to the more exact dimensions required for the
final roadway cross section. The travel way is crowned, the shoulders shaped and
the ditches are smoothed to drain efficiently.

After the roadway has been fine-graded, the final pavement structure is
constructed for the cluster roads and the OTN. The pavement structure in the case
of cluster roads will consist of a dense layer of aggregate. DTN roads will be
comprised of a similar layer of aggregate with an asphalt surface course.

The appropriate traffic control and informational signs, and pavement mar-
kings (stripes, etc.) are installed to complete the road. As a final operation, the
seeding and revegetation of disturbed roadway embankments and ditches is being
considered.

The fundamental procedure for road construction described above typically
uses conventional equipment (tractors, dozers, scrapers, etc.), performing each task
as a separate operation. Also under consideration for the M-X roads system, is an
automated road builder (see Figure 5.3-2) capable of finish grading, stabilizing, and
compacting a 24-ft wide road section in one pass, at speeds up to 180 ft per minute.

5.4 PROTECTIVE SHELTER CONSTRUCTION

The protective shelter is a steel-lined, reinforced concrete tube approximately
171 feet long with an inside diameter of about 14 ft and an outside diameter of
about 18 feet (see Figures 3.2-1 and 3.2-2). Since there are 4,600 identical
protective shelters required for the system, there are several methods of construc-
tion possible. The methods presently being considered are precast, mechanized
cast-in-place, and conventional cast-in-place. Since the precast and mechanized
cast-in-place methods require the use of special equipment and techniques currently
being developed, a test program will be conducted in 1981, to demonstrate their
capabilities. The conventional cast-in-place method would use equipment and
techniques that are commonly employed in concrete construction.

PRECAST METHOD (5.4.1)

Precast concrete construction is a method in which individual segments of the
protective shelter are built at a centrally located plant, transported to the shelter
sites, and assembled. The precast plant is set up near the construction camp and is
portable, moving to several locations during the construction period. Aggregate
sources and water wells are nearby. Storage areas for cement, steel, flyash, and
other materials are adjacent to the plant. Figure 5.4.1-1 illustrates a repre-
sentative precast concrete plant.

Precast plants produce all the concrete segments and closures necessary to
complete the protective shelters. There are basically four different types of
segments required. One type is the end segment with one end of the tube solid and
the other end open. Another segment is the normal type, both ends open. The third
type of segment is the same as the normal segment except that it has a SALT
monitoring port. All three of these segments have a constant cross section. The
final type is a transition segment which is the segment next to the closure. It is a
transition segment because it transitions from the constant cross section type to the
closure.
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The major work items involved in the precast method are: excavating the
trench and the ramp, pouring, transporting, and placing the precast sections; and
backfilling the site.

Since many of the work items are repetitious and require the moving and/or
placing of heavy articles or large quantities, the opportunity for developing
specialized equipment is very real. In fact, there are many companies presently
engaged in studying the possibility of using some of the special equipment discussed
later on in this article.

Excavation (5.4.1.1)

Two methods of excavating the trench and the ramp for the protective shelter
are open cut excavation and contour excavation. Open cut excavation can be used
for part or all of the shelter trench and for all of the ramp. If the open cut method
is used for only part of the trench, the remaining excavation is performed by the
contour method.

Open cut excavation involves the use of a special machine which excavates a
trapezoidal shaped section as shown in Figure 5.4.1.1-1. When this method is used
for all the shelter trench excavation, the bottom of the trench is at the invert of the
concrete shelter. Precast concrete pads, or cradles, are then placed in the trench
(see Figure 5.4.1.1-2) and the precast shelter segments are set on these pads.

Contour excavation also uses a special machine. If the contour excavation
method is used for the shelter trench, excavating down to the springline of the
concrete shelter section would still be done by the open cut method. Then the
contour excavating machine would cut a semicircular trench with a radius equal to
the outside radius of the concrete shelter, as shown in Figure 5.4.1.1-3. The precast
shelter segments are placed in the contoured trench, using the precast concrete pads
as in the open cut excavation.

In both the open cut and contour methods of excavation, the excavated
material is carried to the surface by conveyors, where it is stockpiled for use in the
backfilling operation.

Precast Shelter Segments (5.4.1.2)

The precast method generally follows these procedures. First, cages of
reinforcing steel and steel liners are assembled and moved to the casting area where
forms are placed around the cages and concrete poured into the forms. After the
concrete is vibrated to remove air pockets and to distribute the concrete evenly
around the reinforcing steel, the concrete segment remains undisturbed until the
concrete is hard enough for the forms to be removed. After removal of the forms,
the shelter segments are stored until the concrete reaches its maximum strength
and then transported to the protective shelter sites on special vehicles. Upon
delivery to the site, the segments are placed in the previously excavated trench and
mated to the abutting segment.

Several types of special equipment are necessary to manufacture, deliver, and
place the precast protective shelter segments.
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Special equipment capable of making the reinforcing steel/steel liner cages
are needed. Figures 5.4.1.2-1 and 5.4.1. ?-2 are conceptual drawings of what these
facilities might be.

The precast protective shelter segmtnts could weigh anywhere from 250 to
310 tons, depending upon the segment. In order to load/unload and transport these
segments, special equipment is required. One piece of equipment that could load
the shelter segments onto the transport vehicle at the precast plant and unload the
segments at the shelter site is called a pipemobile or a liftmobile. Figures 5.4.1.2-3
and 5.4.1.2-4 are examples of this type of special equipment. The heavy weight of a
precast segment also dictates the use of a special transport vehicle. Figure
5.4.1.2-5 is a drawing of what a tractor-powered transport vehicle might look like.

Once the precast segments have been unloaded at the shelter site, the next job
is to place them in the trench. The piece of special equipment required to perform
this is an installing jumbo. Figure 5.4.1.2-6 is a drawing representing what this
machine would look like.

After the segments are in place the final items of work on the concrete
shelter itself include grouting the segments together: welding together the steel
liners inside each shelter segment, installing the egress beams and rails, completing
the headwall, and installing the closure. Some of these work items could be
performed with special machines or equipment.

Backfilling (5.4.1.3)

One of the final construction items is the backfilling of the shelter trench.
While the backfill is being placed, it must also be compacted. A pneumatic
backfilling system is ideal for this job since it places and compacts the backfill in
one operation. Figure 5.4.1.3-1 is a schematic drawing of a shelter trench being
backfilled. The pneumatic backfilling system is shown in more detail in Figure
5.4.1.3-2.

MECHANIZED CAST-IN-PLACE METHOD (5.4.2)

Miechanized cast-in-place construction is a method whereby the protective
shelter is completely formed and poured at each of the shelter sites. The concrete
plants required to support the cast-in-place method are more numerous than that for
the precast method. This is because the concrete is hauled by batch trucks to the
site and there is a maximum time limit for placing the concrete once it has been
mixed. This time limit can be translated into a mileage, or distance requirement,
which sets the number of concrete plants needed for a particular deployment
alternative. It is estimated that between 100 and 200 concrete plants will be used
for the mechanized cast-in-place method. Construction camps are not located at
every concrete plant, but are situated basically the same as in the precast method.
The concrete plants are still near aggregate sources and water wells; however, the

.4 construction camp area is the primary location for storing cement, steel, flyash, and
other materials required for construction. Figure 5.4.2-1 is a schematic drawing of
a typical mechanized cast-in-place concrete plant.

The mnajor work items for the mechanized cast-in-place method are excavating
the trench and the ramp, forming and pouring the concrete shelter, and backfilling
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the site. As is the case with the precast method, it is anticipated that specialized

equipment will be used.

Excavation (5.4.2. 1)

Excavating the trench and the ramp for the mechanized cast-in-place method
is similar to that for the precast method. All of the ramp is excavated by open cut.
The shelter trench is excavated to the springline of concrete shelter by open cut
with the remainder accomplished by contour excavation.

Open cut excavation uses the same special machine as in the precast method
(see Figure 5.4.1.1-1). Other equipment is available to perform this type of
excavation. This equipment, such as scrapers or bulldozers, is normally associated
with highway construction. The biggest disadvantage of a scraper or a bulldozer is
that they require a large area to operate in.

The contour excavation of the remainder of the shelter trench is performed in
the same manner as for precast construction. Figure 5.4.2.1-1 is a more detailed
drawing of the contour excavating machine illustrated in Figure 5.4.1.1-3. The j
semicircular trench is the outside form for the bottom half of the concrete shelter.

Cast-In-Place Shelter (5.4.2.2)

in the mechanized cast-in-place method, reinforcing steel and steel liners are
fabricated and delivered to the concrete plant where they are assembled in
segments approximately 45 feet long. The steel liner/rebar assemblies are trans-
ported to the shelter site, placed in the contoured trench, and welded together, thus
becoming the inside form of the concrete shelter. Then the special slipform
machine is positioned over the trench, the concrete is trucked in from the concrete
plant, and the shelter is poured. The concrete is vibrated in the forms to evenly
distribute it around the reinforcing and eliminate any voids. The forms are removed
much earlier than in the precast method, since the shelter is already in place and
the only load it has to withstand is its own weight.

As with the precast operation, special equipment is required for the mechan-
ized cast-in-place method.

The same special equipment used in making the reinforcing steel/steel liner
cages in the precast method (see Figures 5.4.1.2-1 and 5.4.1.2-2) can be used in the
mechanized cast-in-place method. The steel liner/rebar assemblies, or segments,
must be hauled from the concrete plant to the shelter site. Figure 5.4.2.2-1
illustrates a type of transport vehicle that could be used.

The pouring of the concrete shelter involves several types of special equip-
ment. Figure 5.4.2.2-2 is a schematic drawing of a shelter site showing the
machinery required in pouring the concrete. Some of the special equipment
illustrated in this drawing are the slipform assembly, the form vibrator, and the
truck unloader. The purpose of the slipform assembly is to move along the shelter
trench providing the top, outside form as the concrete is poured. The slipform
assembly is shown in more detail in Figure 5.4.2.2-3. The form vibrator moves along
with the slipform assembly vibrating the forms and the concrete. Figure 5.4.2.2-4 is
a detailed drawing of a type of form vibrator. The truck unloader moves alongside
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the shelter trench. The concrete batch trucks drive onto the truck unloader and
dump the concrete into the hopper. From the hopper the concrete is then
distributed into the forms by a conveyor. Figure 5.4.2.2-5 is a drawing of a type of
truck unloader that could be used.

Backfilling (5.4.2.3)

The backfilling of the shelter trench can be accomplished in the same manner
as in the precast method. Refer to Figures 5.4.1.3-1 and 5.4.1.3-2 for details of the
pneumatic backfilling system. If the excavation of the shelter trench and ramp is
performed by scrapers and bulldozers, then the same equipment would be used in
backfilling. Additionally, compaction equipment would also be required. This would
probably be a padfoot compactor, another type of equipment common to highway
construction (see Figure 5.4.2.3-1).

CONVENTIONAL CAST-IN-PLACE METHOD (5.4.3)

Conventional cast-in-place construction is a method in which the protective
shelter is completely formed and poured at each of the shelter sites. In that regard
it is the same as the mechanized cast-in-place method. Except for the use of fixed
forms instead of slipforms, the conventional cast-in-place method could be almost
identical with the mechanized cast-in-place. However, for the purposes of this
report, it is assumed that the conventional cast-in-place method uses no special
equipment unless it is absolutely required. The number and location of the concrete
plants are the same as for the mechanized cast-in-place method. Figure 5.4.3-1 is a
schematic drawing of a typical concrete plant for the conventional cast-in-place
construction method. As in the case of the mechanized cast-in-place method, the
major items of work for the conventional cast-in-place method are excavating the
shelter trench and the ramp, forming and pouring the concrete shelter, and
backfilling the site.

Excavation (5.4.3.1)

Excavating the shelter trench and the ramp for the conventional cast-in-place
method is done by established techniques used in most highway construction.
Scrapers and bulldozers are the most common types of equipment used. Figure
5.4.3.1-I illustrates how the excavation is accomplished at a shelter site. A
trapezoidal shaped section is excavated, similar to that for the precast method. The
excavated material is carried by the scraper to an area adjacent to the trench, but
far enough away to allow for censtruction of the shelter. The bulldozer is used for
finer excavation. When the trench or ramp excavation gets close to the final
elevation, the bulldozer is used in place of the scraper. Bulldozers are also used to
excavate the side slopes and sometimes they are required to push the scrapers.

Cast-In-Place Shelter (5.4.3.2)

As in the mechanized cast-in-place method, the reinforcing steel and the steel
liners are fabricated and delivered to the concrete plant site. The reinforcing steel
and steel liners are then assembled in segments about 45 feet long and transported
to the shelter site. Forms are set in the trench and the steel liner/rebar assemblies
are then placed and become the inside forms of the concrete shelLer. The concrete
is trucked in from the concrete plant and is pumped into the forms. The concrete
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and the forms are vibrated throughout the pour to insure that the concrete is evenly
distributed and to eliminte voids. The forms are removed after a predetermined
time, in which the concrete has gained enough strength to support its own weight.

A minimum amount of special equipment is assumed to be used in the forming
and pouring of the concrete shelter. The special equipment used to fabricate the
reinforcing steel and steel liners for the precast and the mechanized cast-in-place
methods is also applicable for the conventional cast-in-place method (see Figures
5.4.1.2-1 and 5.4.1.2-2). Since these assemblies are not fabricated ac the shelter
site, a transport vehicle, such as the one illustrated in Figure 5.4.2.2-1 for the
mechanized cast-in-place method, is used.

The setting of the forms is done by conventional methods using cranes to place
the forms in the trench. The concrete is pumped from batch trucks into the forrn
by conventional concrete pumps in prevalent use in highway and building construc-
tion. Removing the forms is also done with cranes.

Backfilling (5.4.3.3)

Backfilling the shelter trench is done by conventional methods using the
scrapers and bulldozers that performed the excavation. Figure 5.4.3.3-1 is a
representation of the backfilling operation. The compactor used is shown in Figure
5.4.2.3- 1.

5.5 ASSEMBLY AND CHECKOUT (A&CO)

The A&CO effort encompasses not only the clusters and their associated
missiles, vehicles, facilities, etc., in the DDA, but also all the technical and
contractor support facilities and subsystems at the operating base complexes.

The purpose of A&CO is to install all components and subsystems of the M-X
Weapons System and assure that the system operates properly.

The A&CO function begins with the acceptance of facilities fron the
construction contractor and receipt of weapon system components/subsystems from
the manufacturer, and continues through final acceptance by the using command.
A&CO operations begin at the time that facilities are available, and generally
include receipt and inspection of system components, acceptance of facilities and
any equipment already installed, installation of components/subsystems, checkout
and integration of subsystems, system integration, demonstration of acceptable
operation, turnover to the user, and preparation for operational use.

A&CO activities are conducted both by contractor personnel and by the Air
Force military and civilian personnel. Their activities begin with site preparation,
and continue through the time that the last operational missiles are turned over and
accepted by the Strategic Air Command.

Since A&CO will follow construction, no special facilities for personnel
support are expected to be required since existing construction camp facilities can
be used.
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5.6 DEMOBILIZATION

At the close of construction operations, construction personnel and equipment
will be moved out. Water wells used for construction will be capped and locations
permanently marked. Aggregate pits and mines will be closed. Haul roads,
campsites, maintenance yard sites will be returned to their original state to the
extent possible. Permanent facilities will be turned over to operational personnel.
It should be noted that this demobilization phase will overlap, in part, the assembly
and checkout (A&CO) phase, until final demobilization.
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CONSTRUCTION MODEL

The purposc of the construction model is to assemble M-X system design
parameters provided by the Air Force and estimate the quantities of the major
resources required to complete construction of the system. Estimates of construc-
tion quantities have been developed for each alternative for the purpose of
comparison. The design of the major system components are described in Section 3.
This design data was used in conjunction with a conceptual construction schedule to
project both the incremental use of resources over time and the total quantity of
resources required. The construction model also develops a spatial disaggregation of
the construction quantities over the deployment area. Thus, the temporal and
spatial disaggregation of the required construction resources such as water, person-
nel, and cement can be used to assess potential impacts of M-X construction.

The method was developed in order to make preliminary estimates of
personnel and construction materials based upon preliminary facilities' designs and a
conceptual construction schedule. It was prepared prior to completion of the final
system design and the final construction plan because the socioeconomic analysis of
the environmental impacts of the M-X project needed an estimate of those factors
as base input data. The model was geared to providing data in the form needed for
the socioeconomic analysis.

This appendix first presents the construction sequencing and schedule require-
ments. This is followed by a description of the methodology used by the
construction model to arrive at the quantity estimates. A summary comparison of
the construction requirements associated with each alternative is presented in
Section 1.
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1.1 FACILITY AND SCHEDULING REQUIREMENTS

Construction is scheduled to begin at the first operating base (OB) complex in
1982. The current military construction project (MCP) for fiscal year 1982 contains
money for construction of facilities shown in Table 1.1-1. It should be noted that
personnel estimates for OB complex construction that were developed for the DEIS
do not reflect all of the facilities contained in the MCP. The most recent MCP data
will be incorporated in the FEIS.

Initial operating capability (IOC) is scheduled for July 1986. Facilities that
would provide IOC include 10 missiles, 230 shelters, and the first OB complex. Full
operating capability (FOC) is scheduled for December 1989.

The above schedule is designed to allow deployment of approximately 5
missiles per month beginning in 1986 and ending in mid-1989 with 200 missiles
deployed.

1.2 SCHEDULING PROCEDURES

At the time this model was developed, no firm construction schedule was
established. A number of different scheduling options were being studied. (Refer to
Section 4 for a discussion of scheduling options.) The schedule used for this analyses
is therefore a conceptual schedule which is representative of the sequence of
activities that would occur, regardless of which schedule is ultimately selected. It
is not, however, a fixed schedule. The work in any particular area would be the
same or may be scheduled two or three years earlier or later. The intensity of
construction activity should be about the same as would actually occur.

The first OB will serve as the starting point for construction of the system.
All work will proceed outward into the DDA from this OB. The DDA has been
divided into a number of construction regions, each of which is subdivided into
construction groups. Work will occur concurrently in each of the regions, pro-
ceeding from one construction group to the next within each region. The DTN will
be constructed first in each segment in order to provide a roadway between the
bases and the closest cluster groups. Over the roadway, equipment and materials
will be moved that will be used to set up the construction camps, aggregate plants
and concrete plants. Construction crews will initially be housed in temporary
quarters on the OB and will successively move to the first temporary construction
camp as work progresses. Similarly, construction material processing facilities,
such as aggregate and concrete plants, will be portable and will be moved along with
the construction crews as they proceed from one construction camp to the next. To
minimize the amount of travel within a construction group, camps will be located
roughly at the center of each construction group. Each segment contains approxi-
mately 12 to 15 clusters. Camps are located approximately 50 miles apart.
Aggregate pits and quarries are located at sites identified by Fugro as having
suitable natural material. Aggregate and concrete plants will be sited adjacent to
these pits and quarries.

COnce the camp and material source facilities are operational, personnel,
equipment, and materials will be brought in to begin construction of the cluster
roads and shelters. As this work proceeds, construction of the next portion of the
DTN will begin and the camp for the next construction group will be set up. As
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shelters are completed in the first group, the crews will move to the next camp. All
temporary facilities will be dismantled when work in an area is completed and
reassembled in another location. This type of "leap frog" pattern will continue until
the entire system is completed.

CONSTRUCTION ACTIVITIES (1.2.1)

This article presents a more detailed description of activities and sequencing
associated with the major system facilities.

First Operating Base Complex (1.2.1.1)

1. Survey crews layout locations for temporary housing, aggregate pits,
concrete plants, etc., with survey crews temporarily housed in local
communities.

2. Begin construction of temporary housing.

3. Survey crews layout OB, OBTS, airfield, MAB, and support community.

4. Set up aggregate pits and quarries and concrete plants, drill water wells,
and begin bringing in equipment and construction personnel.

5. Begin clearing and grubbing.

6. Construct contractor support area (CSA) and complete temporary
housing.

7. Once all of the above are completed, construction of the permanent
facilities can begin.

S. Marshalling yards and railroad depot facilities for construction of the
roads and shelters will be established at the base and must be completed
by the time construction of the DTN begins.

Second Operating Base Complex (1.2.1.2)

Construction of this base complex need not be completed until late in the
project schedule. The site, however, will be used as a CSA and depot facility for
construction of portions of the roads and shelters. The construction sequence will
be the same as for the first OB complex for items I through 8 (second OB has no
OTS). Actual construction of the permanent facilities will begin at a later date,
however.

Roads and Shelters (1.2.1.3)

I. With crews operating from temporary housing at the first OB, survey
crews layout DTN between the OBTS and the IOC area. The IOC area
will be constructed first but the sequence of construction operations for
the remaining groups will be the same. The first OB and the second OB
will each serve as the stdrting point for a construction regions.
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2. Begin rough grading (cuts and fills) roadways (DTN and clusters), cross
culverts where necessary, while compacting in situ areas to required
density.

3. As soon as roadways are completed to the extent that heavy equipment
can move into the area, shelter construction can begin.

4. As construction progresses away from the OB complex, it will become
feasible to build construction camps. These camps will be located near
the centroid of a given construction group, thereby holding the distance
traveled to and from the construction sites to a minimum.

5. As clusters and/or groups of clusters are completed, shelter construction
crews will move to new construction groups and camps.

6. As the heavy equipment is removed from the completed clusters, t0-
fine-grading of the cluster roads can be completed. This work will move
along behind the shelter construction crews.

7. After the heavy equipment required for shelter construction is moved to
a new segment of DTN road and all construction traffic in the road has
ceased, the DTN in the completed area can be fine-graded and paved.
Upon completion of the paving operation, that segment of DTN is
complete and the construction sequence is repeated until all roadways,
shelters, and clusters are complete.

1.3 METHOD OF ESTIMATING CONSTRUCTION RESOURCE QUANTITIES IN THE
DDA

The purpose of the construction model is to estimate, using basic design
parameters, construction sites and available working days, quantities of resources
associated with construction of major facilities in the DDA. The estimating
procedure is to break down each of the major system components, such as shelters
or roads, into individual construction tasks. The schedules, personnel and materials
required for each task are then computed individually. Total system requirements
are the sum of the requirements for the individual tasks.

DESIGN PARAMETERS (1.3.1)

The major design parameters include shelter design, road design and shelter
spacing. The shelter design used in the model was developed in June 1980 by the
Ralph M. Parsons Co. This design was for the horizontal loading dock concept which
used 624 cubic yards (cy) of concrete and 85 tons of steel per shelter. Typical
sections for both the cluster roads and DTN roads are presented in Section 3 of this
report. A 5,200 foot spacing between shelters was used for all alternatives
analyzed.

Estimates of direct construction personnel are based upon crew sizes and rates

of construction developed for major construction activities. The rates for construc-

tion of shelters aod roads are presented in Tables 1.3.1-I and 1.3.1-2 respectively.
The types of trucks and other major equipment used in construction of the facilities
are presented in Tables 1.3.1-3 and 1.3.1-4. The number of trucks used was
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1:ti)1, t.3.1-1. Construction r'aLes 1(,w
protective shel rs.

ITEM RATE/CREW/DAY CREW SIZE

Surveying 2.5 acres 5

Excavation 4,520 cy 4

Backfill 6,400 cy 12

g20 cy 5
Stope Stabilization 5,460 sy 2

Rock Excavation 300 cy 3

Concrete Forms 900 SFCA 6

Reinforcing Steel 2 tons 6

Placing Concrete 50 cy 9

Fencing 150 LF 6

3241-i
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Ta bi2 1.3,1-2. Construction rates for DTN and
clu ,ter" roads .

ITEM RATE/CREW/DAY CREW SIZE

Surveying 0.33 miles 5

Clearinc and Grubbinc 3 acres F

Scarify and Recompact 15,000 sv iS

Roadway Excavation 3,000 cy 7

Embankment 3,000 cy 7

Rock Excavation 1,000 cy 4

Aggregate Base/Surface 920 cy 8

Bi-uuminous Surfacing 1,500 tons 10

Prime coat 46 tons 1

Drainage 1 each 8

Overh'ead Transmission 4 miles 3

Fine Grading 12.5 acres 3

Underground Transmission miles 5

3242-1
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Table 1.3.1-3. Equipment require--
ments, protective
shelters.

ITEM TYPE I EQUIPMENT

Survevinc Carry-all

Excavatior. Scraper

Backfill Dozer

Compacted Subgrade Compactor

Slope Stabilization Dozer

Rock Excavation Dozer with Ripper

Concrete Forms

Reinforcing Steel

Placing Concrete Concrete Pump

Fencing Flatbed Truck

2937

7(,



Table 1.3.1-4. Equipment requirements, roads.

ITEM TYPE I EQUIPMENT TYPE II EQUIPMENT

Surveying Carry-all

Clearing and Grubbing Dozer

Scarify and Recompact Motor Grader Compactor

Roadway Excavation Scraper

Emban.ment Motor Grader Compactor

Rock Excavation Dozer with Ripper

Aocmre* are Base/Surface Motor Grader Compactor

u.rniuminous Surfacing Paver Roller

prime Coat Spray Truck -

Draina, ic Backhoe Pipelayer

Overhead Transmission Flatbed with Crane

Undr roun-d Transmission i Backhoe

2938
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'.

calculated using average hauling distances, truck capacities and estimates of the
amount of material that must be hauled per day.

The estimates of crew sizes and rates of construction were derived from
standard construction estimating guides including, Dodge Manual (1978), Means
Buiiding Construction Cost Data (980), and Cdterpilidi Ptfiu iaic H.dbook,
(edition 11).

COMPUTER RESOURCES MODEL (1.3.2)

The initial input to the construction resources model consists of a listing of
the number of shelters and miles of DTN and cluster roads associated with each
construction group. A beginning and end date for construction of each component is
specified which would allow the 10C and FOC requirements to be met. Table
1.3.2-1 presents as an example this basic input data for the Texas/New Mexico full
deployment alternative using a conceptual construction schedule.

The design parameters, rate of construction and basic system input data are
used to generate the required quantities of construction resources. Table 1.3.2-2
presents, for construction group 1, a summary of the resources required for system
construction. Tables 1.3.2-3 through 1.3.2-5 present the detailed calculations
required to generate resource quantities. To illustrate the method of calculation,
personnel requirements for 1985 will be derived.

As shown in Table 1.3.2-2, the total number of direct construction workers
needed in 1985 is 1,342. This figure is the personnel needed to construct 72 shelters,
30 miles of DTN and 251 miles of cluster roads in 1985. The personnel figures
represent the average number of persons that would be needed over the course of a
year. (1,nother way of describing it would be total man-year required.) They should
not be interpreted to mean that number of people would work continually for the
entire period. Many factors will cause the number of workers to vary considerably
ever the course of a year, including weather, material availability, and , onstruction
scheduling. The number of persons required during peak periods or slack periods
may be as much as 30 percent or 40 percent higher or lower than the yearly averges
Those figures do, however, represent the total personnel requirements for the year.
The model generated data on yearly averages because the socioeconomic analysis,
for which these estimates were proposed, is based upon average yearly require-
ments. Table 1.3.2-3 presents data associated with shelter construction in Group I.
Column A lists the tasks required to construct shelters. For each of these tasks
personnel requirements have been calculated. For example, 5 acres of land must be
surveved anld constrction st Led r shelter. This unit v\m ip rhnmwn in CoJlumn P,.
The total area which must be surveyed for shelter construction in group I during
1985 is 72 shelters at 5 acres each. or a total of 359 acres as shown in Column C.
The rate at which a survey crew can complete the wor< is 2.5 acres per shift per
crew per day as shown in Column r). The number of persons which comprise a
survey crew is 5 as shown in Column E. The required number of crews in 1985 is
determined by dividing the total amount of work in Column C by the amount of work
which a crew can perform in a year, or

year d
39acres of s 'veying "-- [260 worn[ya dasX25acres"

L ringdayd2 dy]|- 0.5.5 crews

The total number of persons required to complete the surveying task for shelter
construction in Group I during 1985 is 0.55 crews, shown in Column F, multiplied by

S



Table 1.3.2-1. Basic system construction data.

70M ER OF MILES .1LES SHELTERS MDSN 
OIST ES 0ADS

S LTERS D CL. RADS STARTI ENID START END START 071

345. 072. 446. 24-1985 25-1987 26-1984 20-1985 41- 4-

322. 352. 416. 16-1985 38-1987 16-1984 12-1985 40-: 4 -5

3 345. 141. 446. 10-198' 28-1988 10-1985 40-1985 42-19R5 '5-18

4 345. 097. 446. 40-1987 20-1989 40-198b 40-1987 Sj-j?37 4- 1 8

- 437. 169. 564. 20-1984 10-1986 12-1993 12-1984 20-1983 22-196

184, 094. 238. 18-1985 21-1987 30-1984 32-1985 50-1 P 28- 1?6
7 184, )64. 1 238. 20-1986 34-1987 Z8-1985 1-98 -95 -9

207, 752. 267. 42-1986 31-1988 21-1986 6i-1I86 -4-

3 239. 730. 386. 51-1987 30-1989 40-1986 36-1181 '-3 -

10 230. 354. 297. 12-1988 36-5989 14-1987 46-1 913')8

368. 155. 474. 34-1985 51-1987 1-1985 1 1986 -

2 1 ])i. 071. 505. 28-1986 25-1988 I 28-1985 20

3-8. )94. 475. 20-198 15-1989 48-1985 48-1q16 'R, 8 1 - z

-4 184. 49 238. 30-1987 4-1989 48-1986 40-1,17 ''-187 1-E -.

0. )67. 505. 12-1988 50-1989 12-1987 46-1987 21.

'ares ire read Zn weeks ind vear: i.e., 24-1985 is the 3476 week )t
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S persons shown in Column- F, or 2.76 persons. Fractions of c-rew,.s and fractions of
people aro shown to aiccount for the fact that a particular task may3 niot it-quire a1
full crew fo)r an entire \ear. For example, where a table shows a tequi rernent for
0.) ci ews this is interpreted to Mean that one crewv would be requir-ed for six

2.5 norsons ind this v'ould represenit 1~ requiremenit for 5 personis for a six month
(i~d a req liref en t for 2. 5 cre~~ s for d year wo id d( I ricll v be

Urtorpretcd orciinerut for ' creeS ,fkr 10 mouths each.

ICt '!0h a:o per sonoc reluiiiiieuts -iss.:oidted v, ith sii(-ter -onsin loction
InII POO iro dc(tcrwi0Cd snionijg the i eqartioeiits for eac(h of the taisis as shovs n
In Cotlouio -

tol tihii 0 " )riI dilmotly involve-d wkith construction, per'sonIs requiied
LOit L C tihen ti r1[P'(1I ; , [(:, wost bte inc[Luded. FOr exam pie. tl n ni her of

truedirive associated tl Tte ba.ckfill task in shelter co-istr lotion hats been
dterf i ned hr- taking the- totl al J!,nlitIy of backIfill sI o\ i in Coluii I:n C o)f Tab! e-
I . .2- 1, and cdi-eing it by t6, he number of working days in a \'ear. This gives the

(iaotxof backfill which must be moved per day. This daily -A-1ount is divided by
the t -i~ci tv of ai truck al own in Column L . The number of trip,, that a tr ,ick call
ri iaki is, sirosk n in CAolriri N and is based on the trip distance, reasonable -ivera)re

1(01 is tur inalintertnce down timres. The required urirn ber of trucks -is shown, in
Col! cnn 0. Is equall to the aftintnt of backfill w.hich must be moved daily, divided by
rr1( prod~ iL o: the (:aIpa( I tv of tnie truck rn ultipli ed by the number of trips possible in,

* There Is ome dr ivet per ttuick, therefore the required truck personnel shosvnr

C c-V iron 1'. e'quals the number of trucks. The total direct labor shown in Column QI
I,, to 'II the un of const!!c tion yvorkers anid truck drivers. The total contracted

ri0 l s ~ l k; 1e 01 S n hiI No f~i eqji to 170 percent of the total direct labor. This

o, Ie -; T per,-eot i,. cotnprisen of thie following factors:

\o r, ! ki fo ( n )I ttr1c t ron of in iscellarreous faLcil itites ((7 MFi, e tc.) 20O'

i,- tc plant onorator:;10

onit 1I gency v0

amps Vngkneers inispectorsI A

Ic-tl 170%V

toe per son' i shown ii. to! iunT R~ of Table I .3.?- 3 is' required for constrilction
ot Ih tr n (A rotip I dtliin 19S5. The total personnel is the suim of requirements

11") tc( wIh OIiI htens . N and ol is ter road ' as shown by the tal11 sOf COILMurnus R
V~ib ~I. .2~~ .3.2)4 'Ind 1.3.2-5. This total is equal to the salue shown for

ip -!-"ti I lining 9S5 o-n Table 1.3.2-2. \ smnlmary pr-esenlting the totals
!o 1 tl I ~w~ tjorr groujps in *\temiiativep 7 is shown in Table 1..-.

iI rnnanc'n Ylrid-i to liii- (I1ciULatiOrl of Dersoniwl tihe reqiireiuierIIt for each
of tw rioorctrni( tion i-otir' I-) 'ka, doertin . Mhe following qilial~f I ati'vis shioilldI
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be noted, however. Water quantities shown do not include water for revegetation.
Aggregate inclodes only quantities used for base and surface courses in road
construction. Aggregate for concrete and for asphalt pavement are not included.
Steel quantities include both reinforcing and plate steel. The personnel figures
include only the construction workers themselves. None of their dependents are
included. Also not included are additional personnel who may move into the area as
a result of employment opportunities associated with M-X, but who would not work
on the project itself. These are referred to as indirect workers. For a complete
discussion of overall poplation impacts of the project, including construction worker
dependents'and indirect workers, refer to the technical report on economics, ETR
#27.

1.4 METHOD OF ESTIMATING CONSTRUCTION RESOURCE QUANTITIES FOR
OPERATING BASE COMPLEXES

Quantities of construction resources for base complexes were developed by
estimating the requirements of each structure or component which comprises the
base complex. These quantities were then disaggregated over the period of
construction.

OPERATING BASE CONSTRUCTION PERSONNEL (1.4.1)

Estimates of construction personnel involved with the base complex were
developed by the build up of trade skill requirements by structure. Table 1.4.1-1
presents an example estimating sheet which contains the amount of time required by
each trade to complete the phases of building construction. This type of estimate
was developed for each structure in the base complex, and disaggregated over the
period of construction. A summary of the structures for which manpower estimates
were derived is presented in Table 1.4.1-2. With regard to scheduling in full basing
alternatives, construction of the OBTS and DAA, which are included in the first OB
complex, begins in 1982. Construction of the first OB proper begins in 1983.
Construction of the second OB begins in 1985. The manpower estimates developed
for the OB complexes include inspectors provided by the Army Corps of Engineers,
and a 10 percent contingency. For split basing alternatives, construction of the OB
in Nevada/Utah begins in 1982 and construction of the OB in Texas/New Mexico
begins in 1983. Tables presenting the estimates of direct base construction
personnel are contained in Appendices B through F. As with the DDA, no
dependents or indirect workers are included.

OPERATING BASE CONSTRUCTION MATERIALS (1.4.2)

The total amounts of materials associated with base construction were
estimated by TRW and contained in their memo dated May 2, 1980. These total
quantities were disaggregated over the construction period based on a reasonable
estimate of phased construction. The construction quantities are presented in
Appendices B through F.

4
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Table 1.4.1-2. Summary of operating base complex facil-
ities.,

FACILITY COMPONENT STRUCTURE FACILITY COMPONENT STRUCTURE

First OB Airfield DAA Roads and utilities

Roads and parking Heavey vehicle assembly

Concrete buildings MAB - assembly

Concrete block buildings MAB - maintenance

Metal buildings Re-entry system

Wood and stucco housing Flammable storage

Utilities Segregated storage
magazine

Rail spur Storage igloos

Golf course Secondary guard building

Second JB Airfield Rail spur

Roads and parking Cannister storage pad

Concrete buildings j Missile stage storage
SCannisterized missile

Concrete block buildings
storage

Wetal buildings Ordinance storage

Wood and stucco housing Rail transfer
Rrlitnlee

Rail spur

3olf course CSA General stores

ASC Dormitory Shops electrical, etc.

Vehicle storaqe Battery shop storage and
disposal

Materials and spare parts Electrical test and

Softball field and 4 tennis courts maintenance

Helicopter pad Vehicle maintenance

Helicopter hanger MOB office supplies

Vehicle maintenance shop OBTS Test support building

Gymnasium Cluster maintenance

Roads and utilities facility

Security alert facility

Remote surveillance site
Roads

____ Utilities

4 'As contained in the DEIS, this will be updated in the FEIS to 3245
0 1reflect the proposed FY82 MCP.
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APPENDIX 2

PROPOSED ACTION, NEVADA/UTAH FULL BASING WITH OB COMPLEXES NEAR
COYOTE SPRING VALLEY, NEVADA AND MILFORD, UTAH.
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PROPOSED ACTION

Description

The Proposed Action calls for full basing deployment in the southern and east-
central parts of the Nevada/Utah siting region, with the first OB complex located
near Coyote Spring Valley, Nevada and a second OB complex near Milford, Utah.

Construction Scenario

The construction plan used in the analysis of the full basing system deployed in
Nevada/Utah (Proposed Action) is shown in Figure 2-1. Six to ten concrete plants
would be required in a total of 20 different locations. Colocated with these plants
would be construction camps, marshalling yards/staging areas, and life support
facilities. The exact locations for these plants/camps will be determined based
primarily on the following criteria: water availability, aggregate availability, and
minimum haul distances.

OB Complex Construction

A construction camp will be established at each of the two OB complexes.
The major construction item originating from these two camps is building construc-
tion; such as concrete and concrete block structures, metal structures, and wood
frame structures.

When the scheduling for the OB complexes was established, it was intended
that construction would begin at the first OB complex in 1982 and would be
complete in 1986. Construction of the second OB complex would begin in 1985 and
end in 1989. There are studies in progress which may change this preliminary
scheduling.

For the Proposed Action, the first OB complex is near Coyote Spring Valley,
Nevada. Most of the construction in the first year will be concentrated in the DAA,
OBTS, and at the airfield. A portion of the DTN connecting the DAA to the DDA
will also be constructed from the camp in the OB complex. Construction in the
OBTS and at the airfield should be completed by 1984, with the rest of the
construction years devoted to the remainder of the DAA and the OB. All technical
facilities at the first OB complex must be complete by the end of 1985 to meet IOC
in 1986. Figure 2-2 shows the construction schedule for the first OB complex.

The second OB complex for the Proposed Action is near Milford, Utah. Since
this complex does not have to be operational for 1OC, construction will not be at as
an accelerated rate as for the first OB. All construction activity will be at the OB
and airfield, since there is no DAA or OBTS associated with the second OB complex.
Figure 2-3 shows the construction schedule for the second OB complex.

DDA Construction

The key construction items originating from the DDA plants/camps are DTN
roads, cluster roads, and protective shelters. The range of DTN road mileage

* constructed from any one plant/camp is between 50 and 150 mi. Between 100 and
500 mi of cluster roads can be constructed from a plant/camp. The number of
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FIRST OB COMPLEX 1982 1983 1984 1985 1986

AIRFIELD

COMMUNITY CENTER

WORK CENTER B

LIVING AREA

RECREATION AREA I

DAA

RAILROAD

DTN I

UTILITIES I

FACILITIES

OBTS

ROADS

UTILITIES

SHELTERS

FACILITIES

pj 3396-A

Figure 2-2. First OB complex construction schedule for
Proposed Action, Nevada/Utah full basing.
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SECOND OB COMPLEX 1985 1986 1987 1988 1989

AIRFIELD

COMMUNITY CENTER a

WORK CENTER

LIVING AREA

RECREATION AREA a -
3398-A

Figure 2-3. Second OB complex construction schedule
for Proposed Action, Nevada/Utah full
basing.
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protective shelters built from a plant/camp ranges from 100 to 450. These
construction ranges occur because no constant construction rates were used for ech
group.

Eighteen construction groups were established for scheduling purposes. Each
group contains from 6 to 19 clusters. The construction groups were combined to
form six general regions. To meet schedules and minimize the total personnel in any
area at a given time, construction operations would be conducted concurrently in
the six regions, as indicated by the construction path arrows. These construction
operations will be pursued in accordance with the schedule shown in Figure 2-4.

Work would begin at Coyote Spring Valley, where the first OB complex
construction terminates, then proceed north to Dry Lake and Delamar valleys,
progress through Utah and Nevada, and end in Sand Springs Valley. By late 1984,
construction would be occurring simultaneously in all six regions. Construction will
peak in 1986. This sequence is planned to permit Intermountain Power Project (IPP)
construction to sequentially follow local M-X construction and, thus, turn the
cumulative impacts of both projects in the immediate region into a lower peak over
a longer peri,. An attempt has been made to integrate the M-X construction with
planned majo. projects. Schedule changes for specific construction groups for the
Proposed Action could be made.

Construction Resource Requirements

Table 2-I shows the average direct personnel required for any given year. This
table includes construction, assembly and checkout (A&CO), and operations person-
nel. The peak year for construction personnel occurs in 1986 with approximately
17,000 required. A&CO personnel requirements peak over a three-year span, 1986-
1988, with approximately 6,000 people required in each of the years. The peak for
operations personnel will occur at final operational capability (FOC) in 1989, and
remain constant thereafter. This number will be approximately 13,000. Tables 2-2,
2-3, and 2-4 give a more detailed breakdown of construction, A&CO, and operations
personnel requirements, respectively.

The total construction resources for the Proposed Action are shown in Table 2-
5. Generally, the peak year requirement for most of the construction resources
occurs in 1987. Except for personnel, incremental and cumulative quantities are
shown for each resource. The personnel numbers represent average direct construc-
tion personnel only. No water for revegetation was included. The disturbed area
includes OB complex, protective shelter, and road construction, but does not include
the areas associated with temporary construction facilities, such as marshalling
yards, water wells, aggregate pits, etc. Reinforcing steel and steel shapes comprise
the total steel quantities. Quantities for aggregate include road construction only.

OB Complexes

Table 2-6 shows the total construction resources for both OB complexes.
4 There is no peak year for all of the construction resources. This does not occur for

several reasons. The two OB complexes are generally constructed during different
years, with only the two middle years of the total eight-year span having a
construction overlap. The two OB complexes are very different in size and makeup.
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GROUP NUMBER

OF 1983 1984 1985 1986 1987 1988 1989
NUMBER CLUSTERS

1 11 m m

2 13

3 13 m

4 11

5 9 -

6 13

8 10 - m

7 10 -

9 17 - -

10 14

11 8 m m

12 8

14 6

13 19 -

15 9 m

16 6

17 10

18 13

4i 2002-A

4 Figure 2-4. DDA construction schedule for Proposed

Action, Nevada/Utah full basing.
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Table 2-1. Average direct personnel requirements for Propcs3d
Action, Nevada/Utah full basing.

I PERSONNEL

DESCRIPTION I
1982 1983 1984 1985 1986 1987 1988 1989 1990 19i

Construction

DDA' 100 2,150 8,400 14,500 13,400 31,600 4,050

First OB Complex
2  

1.150 1,900 2,300 2,000 1,200

Second OB Complex
3  

400 1,350 2,050 1,450 750

Subtotal 1,150 2,000 4,450 10,800 17,050 15,450 13.050 4,800

A & CO I

DDAI 50 100 1,750 3,150 3,150 3,100 3.100 50

First OB Complex
2  

350 900 1,800 2,850 2.850 2,800 2.650 50

Second OB Complex
3

Subtotal 'OO 1,000 3,550 6,000 6,000 5.900 5.750 i0

Operations

First OB Complex, 1,250 2.500 2,750 5,000 6.250 7.500 7,500 7,500

Second OT3 Complex
3  

1,400 2,800 4,250 5.700 5 700 ' 5,700

Subtotal 51,250 2,000 5.150 7,800 10,500 13.200 13.200 13.23c

TOTAL 1,150 2,400 6.700 16.850 28,200 29.250 12,450123.750 13.300 3 .2,

2165-3

IDesignated deployment area (DDA) includes protective shelters (PS). area support centers (.SC).
designated transportation network (DTN). cluster maintenance facilities (CMF), remote surveillanct-
sites (RSS), and cluster roads (CR).

2
First OB complex includes operating base (OB), designated assembly area (DAA), operational bast
test site (OBTS). and airfield.

=Second OB complex Includes OB and airfield.

i
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Table 2-2. Average construction personnel requirements for
Proposed Action, Nevada/Utah full basing.

CONSTRUCTION PERSONNEL
GROUP

NUMBER' 1982 1983 1984 1985 1986 1987 1988 1989

1 100 950 1,600 250

2 50 1,700 150

3 200 1,350 1,650 350

4 150 1,350 1,400

5 150 1,300 1,050

6 550 1,800 1,200

7 600 1,450 700

8 150 1,150 1,350 50

9 350 1,200 2,400 600

10 100 1,000 2,000 700

11 50 750 1,250 50

12 1,200 1.000 50

13 100 1,250 2,300 1,300

14 650 1,100

15 50 750 1,450 250

16 100 1,150 400

17 250 1,550 950

18 750 1,750 950

Subtotal 100 2.150 8,400 14.500 13,400 11.600 4,050

First OB Complex, 1,150 1.900 2,300 2.000 1,200

Second OB Complex" 400 1.350 2,050 1,450 750

Total 1.150 2,000 4,450 10.800 17,050 15,450 13.050 4,800

2330-1

'See Figures 2-1 and 2-4.

'See Figure 2-2.

3See Figure 2-3.
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Table 2-3. Average A&CO personnel requirements for Proposed
Action, Nevada/Utah full basing.

GROUP A & CO PERSONNEL

NUMBER 1983 1984 1985 1986 1987 1988 1989 1990

1 50 40 330 60

2 10 360 400 30

3 10 280 360 80

4 30 320 380

5 30 350 800

6 20 370 260

7 130 340 180

8 30 250 320 20

9 10 250 520 140

10 20 230 540 550

ii 10 160 270 10

12 280 260 30 50

13 30 300 620 1,000

14 140 230

15 10 160 320 60

16 20 250 100

17 60 360 250

1 180 470 720

Subtotal 50 100 1,750 3.150 3.150 3,100 3,100 50

First OB Complex- 350 900 1,800 2,850 2,850 2.800 2,650 50

Second OR3 Complex_

[T:,tal 400 1,000 3,550 6,000 6,000 5,900 5,750 100

2331-1

Spe Figures 2-1 and 2-4.

See Figure 2-2.

1Se Figure 2-3.
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Table 2-4. Average operations personnel requirements for

Proposed Action, Nevada/Utah full basing.

EMPLOYMENT OPERATIONS PERSONNEL
TYPE 1!

1984 1985 1986 1987 1988 1989

First OB Complex

Officer 100 200 300 400 500 600

Enlisted 950 1,925 2,900 3,850 4,800 5,750

Civilian 200 375 550 750 950 1,150

Subtotal 1,250 2,500 3,750 5,000 6,250 7.500

Second OB Complex

Officer 100 200 350 450

Enlisted 1,100 2,200 3,250 4,400

Civilian 200 400 650 850

Subtotal 1,400 2,800 4,250 5.700

Total 1,250 2,500 5,150 7,800 10,500 13,200

2168-2

NOTE: Operations employment will continue at 1989 levels
throughout the operating life of the project.
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Table 2-5. Total construction resources for Proposed Action,
Nevada/Utah full basing.

CONSTRUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel 1,150 1,992 4,400 10,722 17,075 15,303 13,017 4,821

Water (AF)

Incremental 380 890 6,133 18,376 20,669 23,075 14,295 3,207

Cumulative 380 1,270 7,403 25,779 46.448 69,523 83,818 87,025

Disturbed Area (Acres)

Incremental 1,740 3,317 10,907 26,566 32,631 36,461 22,926 5,484

cumulative 1,740 5,057 15,964 42,530 75,161 1i1622 134,548 140,032

Materials

Steel (Tons)

Incremental 850 3,539 30,112 121,399 82,982 107,242 50,068
Cumulative 850 4,389 34,501 155,900 238,882 346,124396,192

Concrete (CY*1,000)

Incremental 150 189 365 1,094 794 924 436
Cumulative 150 339 704 1,798 2,592 3,516 3,952

Asphalt (TNS*l.000)

Incremental 121 1,491 1,836 1,979 2,035 397 100

Cumulative 121 1,612 3,448 5.427 7.462. 7-5 7.95

Aggregate (CY*l.000)

Incremental 140 363 3,659 11,921 10,395 13,630 6,988 649
Cumulative 140 503 4.162 16.083 26,478 40108 47,096 47,745

'Prime Coat (TNS)
Incremental 444 6,725 7.816 7,898 8,864 2.438 850

Cumulutive 444 7,169 14,985 22,883 31.747 34,185 35.035

Fencing (LF*1,O00)

IncrementaL 45 505 1,938 1,308 1.727 807

Cumuiative 45 550 2,488 3.796 5.523 6. 330

personnel :umbers ire ,earlv averages. 3 2
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Table 2-6. Total OB complex construction resources for
Proposed Action, Nevada/Utah full basing.

CONSI UCT[ON QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personne1
1  

1,150 1,900 2,300 2,400 2,550 2,050 1,450 750

Water (AF)

Incremental 380 620 750 820 940 800 570 280
Cumulative 380 1,000 1.750 2.570 3.510 4_:310 4+0 R 1in

Disturbed Area (Acres)
Incremental 1,740 3,000 3,600 470 1,530 2,240

cumulative 1,740 4,740 A 140 8.810 Q0.34n 12. Rn

Materials

Steel (Tuns)

Incremental 850 1,000 880 990 720 500 250
Cumulative 850 1,850 2,730 3.720 4.440 4,940 5.190

Concrete (CY*I,000)

Incremental 150 170 150 210 190 140 70

Cumulative 150 320 470 680 870 -010 1,080

Asphalt (TNS*I,000)

Incremental 280 240 150 240 170 100
Cumulative 280 520 670 910 1,080 1,180

Aggregate (CY* ,000)

Incremental 140 220 260 290 330 290 210 100

u(fu aie 140 360 620 910 1,240 1,530 ,740

Pritnu Cout TNS)I
Incremienrtal 2,300 1,980 1 ,210 2.300 1,610 350

Cumu Iat i ve 2,300 4,280 5,490 7.790 9.100 10.250

I• 1c.: ng kLF*I,000)
increnental 5 40 23 3 29 15

,'uuli ve ,5 45 68 38 97 112

)':orsln e [ iumt)er. .i' vea iv averages. 3311-2
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DDA

The total resource requirements associated with construction of the DDA for
the Proposed Action are shown in Table 2-7. Incremental and cumulative quantities
are shown for each item except personnel. Water quantities are for concrete, dust
suppression, compaction, and construction personnel use. It does not include water
required for revegetation. The disturbed areas are the result of construction of
protective shelters and roads. Disturbed areas associated with construction of
temporary facilities, such as marshalling yards, wells, aggregate pits, etc., are not
included. The steel quantities presented include both reinforcing and plate steel.
The quantities shown for aggregate are for road construction only. Table 2-S is
identical to Table 2-7 except that it shows the construction resources required for
each construction group.

1
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Table 2-7. Total DDA construction resources for Proposed
Action, Nevada/Utah full basing.

QUANTITY PER YEAR

CONSTRUCTION RESOURCES 1983 1984 1985 1986 1987 1988 1989

Personnel 1 92 2.100 8,322 14,525 13,252 11,567 4,071
Water (AF)

Incremental 270 5,383 17,556 19,729 22,275 13,725 2,927
Cumulative 270 5,653 23,209 42,937 65,212 78,938 81,865

Disturbed Area (Acres)
Incremental 317 7,307 26,096 31,101 34,221 22,926 5,484
Cumulative 317 7,624 33,720 99,042 121,968 127,452

Steel (TNS)
Incremental 2,539 29,232 120,409 182,262 106,742 49,818
Cumulative 2,539 31,770 152,179 234,441 341,182 391,000

Concrete (CY 1,000)
incremental 19 215 884 604 784 366
Cumulative 19 233 1,117 1,721 2,505 2,870

Asphalt 'rNS 1.000)
Incremental 121 1,211 1,596 1,829 1,795 227
Cumulative 0 121 1,332 2,928 4,758 6,553 6,780

Aggregate CY 1.000)
Incremental 143 3,399 11,631 10,065 13,340 6,778 549
Cumulative 143 3,542 15,173 25,238 38,578 45,356 45,905

Prime Coat (TNS)
incremental 444 4,425 5,836 6,688 6,564 820~umulative 444 4,870 10,706 17,394 23,958

Fencing (LF (1)00)
Incremental 40 465 1,915 1,308 1,698 792
Cumulative 40 505 2:421 3,729 5,427 6,219

Protective Shelters
Incremental 30 344 1,417 968 1,256 586
Cumulative 30 374 1,790 2,758 4,014 4,600

Miles )f DTN Roads
Incremental 26 260 343 393 386 49
uculative 26 286 630 1.023 1,409 1.458

'Il leis ) r:luster loads
[w roment a i 323 1,594 1,294 1 1.335 1.064 90
[[]I it 1[[ 323 1 [,917 3, "Ii 5.046 6, 110 6.200

4004- 2
r. Titwi :umnt)-rs iro "Ptrtv averages.
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APPENDIX 3

ALTERNATIVES I THROUGH 6, NEVADA/UTAH FULL BASING WITH OB COM-
PLEXES AT VARIOUS LOCATIONS.
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1.

ALTERNATIVES I THROUGH 6

Description

These alternatives use the same basic DDA layout as the Proposed Action, but
different OB complex locations. Alternative I has the first OB complex near
Coyote Spring Valley, Nevada, and the second OB complex near Beryl, Utah.
Alternative 2 also has the first OB complex near Coyote Spring Valley, Nevada, but
the second OB complex is near Delta, Utah. The first OB complex is located near
Beryl, Utah, for both Alternatives 3 and 4. The second OB complex is located near
Ely, Nevada for Alternative 3, and near Coyote Spring Valley, Nevada for Alterna-
tive 4. Alternatives 5 and 6 have the first OB complex located near Milford, Utah.
The second OB complex is near Ely, Nevada for Alternative 5, and near Coyote
Spring Valley, Nevada for Alternative 6.

Construction Scenario

The construction plan used for Alternatives I through 6 is almost identical to
the plan for the Proposed Action, as shown in Figure 2-1 of Appendix 2. The same
number of concrete plants, construction camps, marshalling yards/staging areas, and
life support facilities are required. Minor adjustments are needed because of the
alternate OB complex locations.

OB Complex Construction

The construction scenario described in Appendix 2 for the O1B complexes for
the Proposed Action is also valid for Alternatives I through 6. The only variation is
the location for each of the OB complexes.

DDA Construction

Since the DDA is identical for the Proposed Action and Alternatives I through
6, there is no significant change to the construction plan for the DDA. Selection of
different clusters for IOC could revise the construction schedule shown in Figure 2-4
of Appendix 2.

Construction Resource Requirements

Table 2-I through 2-8 of Appendix 2 apply to Alternatives I through 6, as well
as the Proposed Action. See Appendix 2 for the discussion of the construction
resource requirements for the Proposed Action.
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APPENDIX 4

ALTERNATIVE 7, TEXAS/NEW MEXICO FULL BASING WITH OB COMPLEXES
NEAR CLOVIS, NEW MEXICO AND DALHART, TEXAS.
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full basing.

4-7 Total DDA construction resou es for Alternative 7, Texas/New Mexico full
basing.

4-8 Total DDA construction resources by group for Alternative 7, Texas/New
Mexico full basing.
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ALTERNATIVE 7

Description

Alternative 7, full basing deployment in Texas/New Mexico, has the first OB
complex near Clovis, New Mexico, and the second OB complex near Dalhart, Texas.

Construction Scenario

The construction plan used in the analysis of the full basing deployment in
Texas/New Mexico (Alternative 7) with operating base complexes near Clovis, New
Mexico and Dalhart, Texas is shown in Figure 4-1. It is estimated that between four
and seven concrete plants would be required in a total of 16 different locations.
Construction camps would be colocated with the concrete plants. Water availa-
bility, aggregate availability, and minimum haul distances will be the final deter-
mining factors in the exact locations for these plants/camps.

OB Complex Construction

The need for construction camps at the OB complexes for the full basing
deployment in Texas!New Mexico is not the same as in the Nevada/Utah region.
The first OB complex nc:ar Clovis will require a construction camp, but t,.e second
On complex near Dalhart will not. The proximity of the DDA and its con' truction
camp in construction group number 11 (see Figure 4-1) to the second OB complex
will allow the construction c-inp to be used for both the DDA and the OR complex.

The construction scheduling for the OR complexes was identical to that for the
Propos-d Action. The first OB complex near Clovis, would be constructed between
1982 and 1986. Construction of the second OB complex near Dalhart, will be
between 1985 and 1989. Studies now in progress may change this preliminary
scheduling.

Additionally, the construction scenario for the OR complexes for Alternative 7
is identical with that for the Proposed Action (see Appendix 2) with the exception,
as stated above, that the second OB complex will be built from the construction
camp associated with the DDA in group number 11.

Figures 4-2 and 4-3 show the construction schedules associated with the first
and second OB complexes, respectively.

DDA Construction

Protective shelters and DTN and cluster roads are the major construction
items that originate from the plants/camps. A range of between 150 and 400
protective shelters could be built from a plant/camp. The range of DTN road
mileage built from a plant/camp is between 50 and 150 mi. Between 200 and 550 mi
of cluster roads can be constructed from a plant/camp. These number ranges differ
from those discussed for the Proposed Action because different construction rates
were used.

Fifteen construction groups with from 8 to 19 clusters are organized into three
general regions. The schedule for construction is shown in Figure 4-4. Construction
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FIRST OB COMPLEX 1982 1983 1984 1985 1986

OB

AIRFIELD

COMMUNITY CENTER

WORK CENTER i

LIVING AREA -

RECREATION AREA

DAA

RAILROAD -

DTN

UTILITIES i

FACILITIES

OBTS

ROADS

UTILITIES

SHELTERS

.4

FACILITIES

3396 -A

liruro 4-2. First OB complex construction schedule for
Alternative 7, Texas/New Mexico full h ising.
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SECOND OB COMPLEX 1985 1986 1987 1988 1989

OB

AIRFIELD

COMMUNITY CENTER i

WORK CENTER

LIVING AREA

RECREATION AREA

3398-A

Figure 4-3. Second OB complex construction schedule
for Alternative 7, Texas/New Mexico full
basing.
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- -.. - ..- - -° 
"

GROUP NUMBER

NUMBER OF 1983 1984 1985 1986 1987 1988 1989
CLUSTERS

5 19 m

6 8

7 8

8 9

9 13 mm

10 10

1 15 - - - -

2 14 m [

3 15

4 15 -

11 16

12 17

13 16 m

14 8 m

15 17

2003 A

Figure 4-4. DDA construction schedule for Alternative 7,

Texas/New Mexico full basing.
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would begin at the first operating base complex located near Clovis and progress to
construction group number 5 by 1983. By 1985, construction would be occurring in
all three of the regions. Detailed schedules and milestones will be established
following final review of inputs and additional engineering.

Construction Resource Requirements

Table 4-1 shows that the peak demand for construction, assembly and checkout
(A&CO), and operations personnel occurs in 1987-1988 with approximately 30,000
persons employed. Personnel requirements for construction peak in 1987 with
approximately 16,000 employees. Similar to the Proposed Action, A&CO personnel
requirements peak over a three-year span, 1986-1988, with about 6,000 people
needed in each of the years. Operations personnel will reach about 13,000 by late
198 , and remain constant thereafter. Tables 4-2, 4-3, and 4-4 give a more detailed
breakdown for each of these types of personnel requirements.

Table 4-5 shows the total construction resources required for Alternative 7.
Most of the onstruction resources reach a peak year demand in 1987. The same
conditions apply to Alternative 7 as they did to the Proposed Action, as discussed in
Appendix 2.

OFo CoFIle xcs

The total (,onstruCtion resources required for both OR complexes are shown in
Tahb! 4-6. .\s is the situation with the Proposed Action, there is no one common
peal., year tor all the construction resources. Except for two years of overlapping
('ontrti( tion, the t\,ko 05 complexes are constructed during different years.

DDA

The total r,-sotirce requirements associated with construction of the DDA for
th,, T( ,,'Nt,,' %Icxo full basing deployment are shown in Table 4-7. Water
req Irerients include water for dust suppression, concrete, and direct employees,
but rot for revegatation. The disturbed areas include construction of protective
shelters an. roads but not temporary facilities, such as aggregate pits. Table 4-8
show tt. o nt: u tion resources required for each construction group.
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Table 4-1. Average direct personnel requirements for Alternative
7, Texas/New Mexico full basing.
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Table 4-2. Average construction personnel

requirements for Alternative 7,
Texas/New Mexico full basing.

CAMP CONSTRUCTION PERSONNEL
NUMBER. -

1982 1983 1984 1983 1986 1987 1988 1989

1 200 1,350 1,950 400

2 250 1,350 1,400 550

3 600 850 1,250 850

4 50 1,200 2,300 400

5 950 2,000 2,000 200
6 150 ],150 1,000 i
7 200 1,250 700

8 850 1,500 50

9 50 750 1,850 650

10 500 1,350 800

1,200 2,150 1,050

12 200 1,450 2.200 500

13 50 800 1,500 1,650 250

14 50 800 1,250 50

'15 900 1,950 1,450

Subtcta] 950 2,600 8,100 12,050 13.900 11,750 3,600

i-t OR 150 1.9n0 2,400 2.000 1,200
(-,)l 1 exIf n 200 1,350 2,050 1,450 750

1,150 2.850 5,000 10,300 14.600 5.950 13.200 4,350

2171-1
Fi uro 4-1 and 4-4.

Fiirurt 4-2.

- S, Figure 4-3.

a
-4
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Table 4-3. Average A&CO personnel requirements for
Alternative 7, Texas/New Mexico full
basing.

GROUP A & CO PERSONNEL

1983 1984 1985 1986 1987 1988 1989 1990

1 250 800 150

2 350 400 300

3 300 350 350 100

4 150 300 600

5 50 100 800 350

6 250 300

7 300 300

8 400 250

9 150 300 500

10 200 500

11 100 450 450 100

12 250 400 150 100

13 500 400 300

14 250 250

15 500 750 50

Subtotal 50 100 1,750 3,150 3.150 3.100 3,100 50

First OB
Complex2 350 900 1,800 2,850 2,850 2,800 2,650 50

Second OB

Complex
3

Total 400 1,000 3.550 6,000 6,000 5,900 5,750 100

2172-1
'See Figures 4-1 and 4-4.

2See Figure 4-2.

See Figure 4-3.
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Table 4-4. Average operations personnel requirements for
Alternative 7, Texas/New Mexico full basing.

OPERATIONC PERSONNTEL
Fmr LOnYMENT

TYPE 1984 1985 1986 1987 1988 1989

rPIR F O? COMPLEX

Officer 0C 201C 30C 401 50 60C

Enlisted 950 1,925 2,900 3,850 4,800 5,750

Civilian 200 375 550 750 950 1,150

Subtotal 1,250 2,500 3,750 5,000 6,250 7,500

SECOND OB COMPLEX

Officer 100 200 350 450

Enlisted 1,100 2,200 3,250 4,400

Civilian 200 400 650 850

Subtotal 1,400 2,800 4,250 5,700

Total 1,250 2,500 5,150 7,800 10,500 13,200

2173-1
NOTE: Operations emnloyment will continue at 1989 levels throughout the

operating life of the project.
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Table 4-5. Total construction resources for Alternative 7.
Texas/New Mexico full basing.

CONSTHUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 1,150 2,834 4,981 10,278 14.414 15.874 13.102 4,259

Water (AF)

Incremental 380 3,217 5,922 15,554 20,494 21,225 13.636 2,503
Cumulative 380 3,597 9,519 23,073 45,567166,792 80.428 82 931

Disturbed Area (Acres)

Incremental 1,740 6,444 11,171 22,110 32,030 34,483 22,208 .,311

cumulative 1,740 8,184 19,355 41,465 73,495 I07,978 130.i86,134-49

Materials

Steel (Tons)

Incremental 850 12,163 45,362 76.287 103,797 112,592 45,13E

Cumulative 850 13,013 58.375 134,662 238,459 351,051 396.19

Concrete (CY*1,000)

Incremental 150 252 477 763 947 963 40C

Cumulative 150 402 879 1,642 2,589 3,552 3.95Z

Asphalt (TNS*1,000)

Incremental 657 968 2,442 1,198 1.508 170 10(

Cumulative 657 1,625 4,068 5.266 6.774 6.944 7,04

Aggregate (CY*1,000)

Incremental 140 1.863 3,483 8.910 12,210 11,781 6.421 27.

Cumulative 140 2.003 5.186 14.396 '26.606 18., 87 4-.308 5

Prlme Coat (TNS)
Incremental 2,403 .414 i0)32 .5.041 .,4936 .10 q(

,uluuiative 2.403 7.217 17.249 22,290 29.'26k 30,836 21,813

Fencing (LF*l,000)

Incrmentail 183 748 1.221 1 .640 1 . 1121 -21
',ualulat ve 183 931 2,152 2,792 5 604 3 , .33j

Porsonnei numbers are vearv vrages.
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Table 4-6. Total OB complex construction resources for
Alternative 7, Texas/New Mexi(-o full basing.

CO)N8'rUCTION QUANTITY PER YEAR

ESOUIRCEI
1982 1983 1984 1985 1986 1987 1988 1989

Personnel 1,150 1,900 2.400 2,200 2,550 2.9054 1.450 750

Water (AF)
Incremental 380 620 750 820 950 00 .57n 280
CumulatIvU 380 1,000 1,750 2.570 3,520 4,320 4,890 5.170

Disturbed Area (Acres)

Incremental 1,740 3,000 3,600 470 1,530 2,240
cumulative 1,740 4,740 8,340 8.810 10.340 12580 -

Ma ter a is

Steel (Tons)

Incremental 850 1,000 880 990 720 500 250
Cumulative 850 1,850 2,730 3,720 4,440 4194

0  
5.190

Concrete (CY*I,000)

Incremental 150 170 150 210 190 140 70

Cumulative 150 320 470 680 870 1.010 1.080

Asphalt (TNS1, .000)

Incremental 280 240 150 240 170 100
Cumulative 280 520 370 910 i .)O so

Aggr'egate (CY*I ,000)
Incremental 140 220 260 290 330 290 210 100

Aigregat e 140 360 . 620 910 1.240 1.530 1.740 1 A40
rinltlt ve 3640

1 r: 1 -we ;~:t (N .200 )80 '..10 2., l00 .lo .50

.itaLIVe 2.00 1.280 ;! 1O 7 7i0 ( '.01 10.250

F'ncin t I.F*1, 00i)
0ic r.--men ta I 3 10 12 5

"'- n"' ~ urmn -ers r s , 1 '"i Kes 1 , i-,4

.4

1
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Table 4-7. Total DDA construction resources for Alternative 7,
Texas/New Mexico full basing.

QUANTITY PER YEAR

CONSTRUCTION RESOURCES 1983 1984 1985 1986 1987 1988 1989

Personnel' 934 2,581 8,078 11,864 13,824 11,652 3,509
Water (AF)

incremental 2 597 5,172 14,734 19,544 20,425 13,066 2,223
Cumulative 2.597 7,770 22,504 42,047 62,473 75,538 77,762

Disturbed Area (Acres)
Incremental 3,444 7.571 21,640 30,500 32,243 22,208 4,311
Cumulative 3,444 11,015 32,655 63,155 95,398 117,606 121,917

Steel 'TNS)
Incremental 11,163 44,482 75,297 103,077 112,092 44,889
Cumulative 11,163 55,645 130,942 234,019 346,111 391,000

Concrete (CY *1,000)

Incremental 82 327 553 757 823 330
Cumulative i 82 409 961 1,718 2,541 2,870

Asphalt (TNS1.000)
Incremental 657 688 2,203 1,048 1,268
Cumulat lye 657 1,345 3,548 4,595 5,864

\ggregate (CY1*,00) I
Incremental 1,643 3,223 8,620 11,880 11,491 6,211 177
Cumulative 1,643 4,866 13,486 25,365 36,857 43,067 43,244
7r, Coat TNS)
: n(r-m ,nta, 2,403 2,514 8,052 3,831 4,636

.imuilative; 2,403 4,917 12,969 16,801 21,437
oenc'ng (LF *1.000)
Incremental 178 708 1, 198 1,640 1,783 714
0,imu iat i ,e 178 885 2,083 3,722 5,505 6,219

t ivp Shelters
Tncremental 131 523 886 1,213 1,319 528

it v, 131 655 1.540 2.753 4.072 4.600
i N ioaaus

4 ' 48 .474 225 273
41 289 763 988 -261

: . ' , l y1; [ (!F Xoaus

142 395 986 1,740 1.634 1.015 29
. 142 537 1.323 3.263 4,897 5,912 5.941

S• : .' '.1:. ' ir," ";artv averages 4001-1
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APPENDIX 5

ALTERNATIVE 8', NEVADA/UTAH/TEXAS/NEW MEXICO SPLIT BASING WITH OB
COMPLEXES NEAR COYOTE SPRING VALLEY, NEVADA AND CLOVIS, NEW
MEXICO.
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ALTERNATIVE 8

Description

Alternative 8, split basing, proposes a first OB complex near Coyote Spring
Valley, Nevada with a second OB complex near Clovis, New Mexico. Split basing
denotes dividing the required 200 clusters into several deployment regions. The
alternative under consideration will distribute the clusters among the four states of
Nevada, Utah, Texas, and New Mexico.

Construction Scenario

The construction plan used in the analysis of the portion of Alternative 8 for
the Nevada/Utah region with the first OB complex near Coyote Spring Valley,
Nevada, is shown in Figure 5-1. The construction plan for the Texas/New Mexico
portion of Alternative 8, with the second OB complex near Clovis, New Mexico, is
shown in Figure 5-2.

For the split basing deployment portion in Nevada/Utah, five to seven
concrete plants would be required in a total of nine different locations. In the
Texas/New Mexico portion, four to six concrete plants would be needed in a total of
eight different locations. Colocated with these plants would be the construction
camps, marshalling yards/staging areas, and life support facilities. The exact
locations for these plants/camps will be determined based on the following criteria:
water availability, aggregate availability, and minimum haul distances.

OB Complex Construction

Each of the OB complexes will have a construction camp for the building
construction, such as concrete and concrete block structures, metal structures, and
wood frame structures.

The first O complex, near Coyote Spring Valley, Nevada, contains an OG,
DAA, OBTS, and an airfield. Construction is scheduled to start in 1982, and to be
completed in time for IOC in 1986. As is the case with the Proposed Action, most
of the construction in the first year will be concentrated in the DAA, OBTS, and at
the airfield. A section of the DTN connecting the DAA to the DDA will also be
construCted from the camp in the OB complex. Construction in the OBTS and at the
airfield should be completed by 1984. The construction schedule for the first OB
complex is shown in Figure 5-3.

The second OB complex, near Clovis, New Mexico, contains an O, DAA, and
an airfield. Split basing is the only deployment alternative that requires a DAA in
the second ORt complex. Construction is scheduled to begin in 1983 and continue
through to 1987. The second O complex does not have to be operational for IOC.
Figure 5-4 shows the construction schedule for the second OB complex.

DDA Construction

The key construction items originating from the DDA plants/camps are DTN
roads, cluster roads, and protective shelters. The length of the DTN road
constru,cted from a plant/camp is between 50 and 200 mi. Between 300 and 750 mi

-° I"
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FIRST OB COMPLEX 1982 1983 1984 1985 1986

OB

AIRFIELD

COMMUNITY CENTER

WORK CENTER m

LIVING AREA I

RECREATION AREA -

DAA

RAILROAD

DTN m

UTILITIES I

FACILITIES

OBTS

ROADS

UTILITIES

SHELTERS

FACILITIES

3396-A

Fi gure 5-3. First 0B complex construction schdulc for
portion of ..]ternativye 8, Nevada/Utah split
basing.
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SECOND OB COMPLEX 1983 1984 1985 1986 1987
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of cluster roads can be constructed from a plant/camp. The number of protective
shelters built from a plant/camp ranges from 200 to 400.

Eight construction groups were combined in two general regions to produce the
schedule in Figure 5-5 for the Nevada/Utah portion of Alternative 8. Construction
would begin at the first OB complex in 1982, and progress to Construction Group
Number I by 1983. The early 1984 construction would be occurring in both of the
regions. The construction period for a group ranges from two and one-half to three
years.

For the Texas/New Mexico portion of Alternative 8, seven construction
groups, containing between 12 and 16 clusters were combined in two general regions.
Construction operations for this representative system were analyzed in accordance
with the schedule shown in Figure 5-6. Construction would begin at the second OB
complex in 1983 and by mid-1985 would be occurring in both regions. Changes to
the construction schedule could be made.

Construction Resource Requirements

Tables 5-1 and 5-2 show the average direct personnel required for Alternative
Sfor .. .... gven year in Nevada/Utah and Texas/New Mexico, respectively. The peak

year for construction personnel occurs in 1985-1986 for Nevada/Utah, with approxi-
mately 8,000 workers, and 1986-1987 for Texas/New Mexico, with approximately
9,000 workers. The average construction work force for split basing would peak in
1986 with approximately 17,000 personnel -equired. These numbers coincide with
those for the Proposed Action. The combined A&CO personnel requirements peak
over a four-year span, 1986-1989, with about 7,000 people needed in each of the
years. Combined operations personnel peak in 1989, at the time of FOC, with over
1 ",000 people required. Both A&CO and operations personnel required for Alterna-
tive 8 exceed the requirements for the Proposed Action. This is because the second
OB complex for Alternative 8 has a DAA, whereas it does not for the Proposed
Action. Tables 5-3, 5-4, 5-5, and 5-6 give a more detailed breakdown of personnel
requirements for construction, A&CO, and operations.

The total construction resources for Alternative 8, split basing in Nevada/Utah
and in Texas/New Mexico are shown in Tables 5-7 and 5-8, respectively. For
Nevada/l Itah the incremental construction resources quantities peak in a span from
1985 to 1986. The incremental quantities for construction resources for Texas/New
Mexico also peak over a span of two years, 1986-1987. Generally, the cumulative
constriiction resources requirements for Nevada/Utah/Texas/New Mexico (Alterna-
tive S) are higher than for the Proposed Action because there is a DAA located in
the second OR complex.

(B Complexes

. Tables 5-9 and 5-10 show the total construction resources for the first OB
Complex (Nevada/IJtah) and the second OB complex (Texas/New Mexico), respec-
tively. The first OB complex is constructed between 1982 and 1986, with the peak
year requirements generally occurring in 1984. The second OB complex is
constructed between 1983 and 1987, with 1985 generally being the peak year for
construction resources.
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GROUP NUMBEROF 1983 1984 1985 1986 1987 1988 1989
NUMBER CLUSTERS

110 I

6 17

7 14

8 9

5 10

4 15 I

3 13 Il

2 12

2015.A

Figure 5-5. DDA conlstruction schedu1e for portion of AItrnati\e
8, Nevada/Utah split basing.
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GROUP NUMBER
OF 1983 1984 1985 1986 1987 1988 1989

NUMBER CLUSTERS

1 12U

2 15 -

3 15

4 15

5 16

6 15-

12-

I*

3223-A

11 nI 11, -6. DIDA cmiustruction schedule for port ion of
AI t(ovnat ive 8, To~xas/Ne-w Mexco(,( spi i t
iba s; i ig.

170

r!



. .

Table 5-1. Average direct personnel requirements for portion

of Alternative 8, Nevada/Utah split basing.

PERSONNEL
DESCRIPTION 

PESNE

1982 1983 1984 1985 1986 1987 1988 1989 1990

Construction

DDAI 100 1,900 6,200 6,750 6.350 4.500 1.200

.... .... Comple - 1,100 1,850 12,400 2,050 1,250

Subtotal 1,100 1,950 4,300 8.250 8,000 6,350 I 4,500 1.2001, 1 I
A & CO

DL'A- 50 100 1,350 'o300 1,650. 900 950

First OB Complex
2  

250 700 1,350 2,150 2,150 2.100 2.000 50

Subtotal 300 800 2,700 4,450 3,800 1 3,000 2,950 50

Operations r ' }
First OB Complex

2  
i 1,250 2,450 3,700 4,950 6.2.50 7,400 7.400 7.400,

TOTAL 1.100 2.250H6,350 13.400 16.150 115,100 13.750 11.550 7.450 7.40(l

2250-:
1
DDA includes PS. ASC. DTN. CMF. RSS. and CR.

2
First OB complex includes OB. DAA. OBTS, and airfield.

.4
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Table 5-4. Average construction personnel require-
ments for portion of Alternative 8,
Texas/New Mexico split basing.

~ I CONSTRUCTION PERSONNEL

19RU 1984 1985 1,86 1 P7

100 1.200 1, 9L0-

2 450 1. 850 1,750

O 700 2.000 1, 50

5 0 2. 100 1 . 2z0

5 300 1 ,900 1.900

S350 11.950 1 5)0

117,30 00 8,150 .r00 0.

mi

' B y 0 .,3S 2.40 2.000 1.200

- t 3 -, i.' ,; - 00 870 ,.3 0 080£ ,

-;5--C-

• b L' Y KUI ? -£ :N(] 7-6
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Table 5-5. Average A&CQ and operations personnel iveu1 ru-
ments for portion of Alternative 8, Nevada/Ltth
split basing.

ii OUP N 'M QR OR A &CO AND OPERATION C !.S)~-

I EMJMENT TYPO 1
_______ 1992 79S :0

I50 50 400 2

201) 6)) 4

50s 2,50 0 20

100 250 IO w

250 100 1 35 0 P" i) 1 7 >

y K. 309 0 O 2, 7 445

'kI

:on 200 )o0

*950 1.900 . ,3 A .8

j 0 350 55 7 10 30 .,

S1 7



Tabtu 5-6. Average A&CO and operations pi]-sonnel require--

ments for portion of Alternative 8, Texas/New

Mexico split basing.

-: 7P >,U0! 
!  A & CO AND ODEFATI SN8 DEPS NM EL

0 ! 0 : mOvOfNT '- '____-- _________

1982 1983 1984 19S5 WHO :937 108 :9 
N
C 1990

•400 468 C

"190 58O 30C,

170 500 40

288 5RO 370
2-]70 W~ t0rn

4T ' 
,  

&5n 50

<.:',' o:.tt i400 RST) i 51 , G ' ,; 5

25n 700 1 15A 2 ,5 2,15 : 210 2MY

,_ _ _ _ _ _258 700 1,75n0 3 . n ,O , " 4 1'50, 100

:n . ... '3W i 4 -

:9 5 ] > " . ' " , , r - 0. 7 1 4 C 5 0 . i, 5 0
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Table 5-7. Total construction resources for portion of
Alternative 8, Nevada/Utah split basing.

CONSTRUCTION QUANTITY PER YEAR
RESOURCES 1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 1,100 1,971 4,314 8,274 7.993 6,323 4,450 1,208

Water (AF)

Incremental 360 947 5,696 11,672 10,346 8,671 5,387 704

Cumulative 360 1,307 7,003 18,675 29,021 37.692 4.,C-9 43,783

Disturbed Area (Acres)

Incremental 1,670 3,339 10,513 16,687 15,528 14,057 8,934 1,399

cumulative 1,670 5,009 15,522 32,209 47,737 61,794 70,728 72,127

Materials

Steel (Tons)

Incremental 820 3,086 36,327 51,265 50,972 40,443 15,586

Cumulative 820 3,906 40,233 91,498 142,470 182,913L98,769

Concrete (CY*1,000)

Incremental 140 195 410 463 374 297 116
Cumulative 140 335 74.5 1 ,208 1,582 !,879 1,995

Asphalt (TNS*1,000)

Incremental 160 1,233 1,217 1,004 256 132

Cumulative 160 1,393 2,6101 3,614 3,870 4.002

Aggregate (CY*1,000)

Incremental 130 388 3,450 6,924 5,588 4,784 2,686

Cumu)at ive 130 318 3.968 10.892 16,480 21.264 23.950

P'rime Coat tI'NS)

I romenal 587 5,733 '.321 4. 315 !  5 88
-mulaltVe 587 6,320 11.841 16156 17,091 17,579

I 4

Fencing (LF*1.000)

I prInefti 1 37 304 831 811 ,343 254

111l1 1 t Ire 17 i41 1. 172 2.283 2 6.20 .180

r'ot~n''IumDer.S Are art v atverages . OIl- 2

"7
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Table 5-8. Total construction resources for portion of
Alternative 8, Texas/New Mexico split basing.

CONSTRUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 300 1,933 4,326 8,711 9,294 6,811 2,658

Water (AF)

I nc remen ta 1 110 885 5,748 12,701 11,546 8,984 1,782

Cumulative 110 995 6,743 19,444 30,990 39,974 41,756

Disturbed Area (Acres)

Incremental 570 3,607 10,913 18,157 17,993 14,625 3,402

umrulatLIve 570 4,177 15,090 33,247 51,240 65.865 69.267

Mater a I

:t el <TNS)

IncreimentaL 740 3,315 38,188 65,561 57,278 33,369

Cumulative 740 4,055 42,243 107,804 165,082 198,451

t)ncrete (CY*1,000)

ncrem.-:nta! 140 197 424 568 420 245

C]umul at ive 140 337 761 1,329 1,749 1,994

Asphalt (TNS*1,000)

iicremeital 110 1,309 1,333 546 304

Cumulative 110 1 1419 2 752. 122. .2...6.0

.ggresgate (CY*1,O00)

Incremental 40 359 3,429 7,582 6.257 4,783 231

.'irnI Iat ive .40 399 3.928 11.410 17.667 22,450 226B11

"'lm ',AL. ITNS)

[ m1 en.at a 1 403 6.073 3,947 2,580 1,113,

"u llL ie 1K 403 6.476 12.423 15,003 16.116

:,' t 38 35 ,058 9113l1

vf!u I .i .e38 73 .731 (342

uoI r ire 'eal, tverakes. 332-1-,
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'able 5-9. Total OB complex construction resources for
portion of Alternative 8, Nevada/Utah split
basing.

CiJNIlTJC'"I'ILN _QUANTITY PER YEAR

RL So U RC'S
1982 1983 1984 1985 1986 1987 1988 1989

P'rs Hlnei 1,100 1,850 2,400 2,050 1,250

Water (Ar')

Incremental 360 590 780 680 390

Cumulative 360 950 1,730 2,410 2,800

Disturbed Area (Acres)

Incremental 1,670 2,920 3,750

cumulative 1,670 4,590 8.340

Materials

Steel (TNS)

Incremental 820 1,050 880 520

Cumulative 820 1,870 2,750 3,270

Concrete CY*1 000)

Incremental 140 180 150 90

Cumulative 140 320 470 560

Asphalt (rNS*1,000)

Ijrinent a 1 250 210 130
C'mulative 250 460 590

Aggr, gate (CY*1.000)

licromenit a 1 13C) 200 270 230 140
'3 ':30 00 330 070

TNS)

,C oi ii l 10 1.840 !.120

,l11 Iitd t v(, 1,10 3,980 .5, 100
itI( I

t, 
,Ir * 1,.0 0 ]

i't , 11 1 I a 15 40 23

1,111 1 Ih t ' 1 15 i8

rLIi ]A'rL< r v o ..314-i
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Table 5-10. Total OB complex construction resources for
portion of Alternative 8, Texas/New Mexico
split basing.

CONSTRUCTION QUANTITY PER YEAR

RESOURCES
1982 1983 1984 1985 1986 1987 1988 1989

Personnel' 300 1,850 2,400 2,000 1,200

Water (AF)

Incremental 110 640 - 830 710 400

Cumulative 110 750 1,580 2,290 2,690

Disturbed Area (Acres)

Incremental 570 3,320 4,200

cumulative 570 3,890 8,090

Materials

Steel (Tons)

Incremental 740 950 800 460

Cumulative 740 1,690 2,490 2,950

F Concrete (CY*1,000)

Incremental 140 180 150 90

Cumulative 140 320 470 560

Asphalt (TNS*1,000)

Incremental 250 210 130

Cumulative 250 460 590

Aggregate (CY*1,000)

Incremental 40 230 300 250 140

cumuative 40 70 570 820 960

Prime Coat (TNS)

incremental 2,200 1,840 1.060

Fencing ([LF*l.000)

1'crementa L 10 23

7LIInhI I at I Ve 40 63

Personnel numers :tre .earLv averages 2'321-3
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DDA

The total resource requirements for the DDA construction in Nevada/Utah and
in Texas/New Mexico are shown in Tables 5-11 and 5-12, respectively. Except for
personnel, incremental and cumulative quantities are shown for each resource.
Water quantities include requirements for concrete, dust suppression, compaction,
and construction personnel, but not for revegetation. Disturbed areas include
construction of protective shelters and roads, but not temporary facilities such as
aggregate pits, etc. Reinforcing steel and plate steel make up the steel quantities.
The quantities shown for aggregate include only road construction. There is no one
peak year for all of the construction resources for either Nevada/Utah or
Texas/New Mexico. Tables 5-13 and 5-14 show the construction resources required
for each construction group for the Nevada/Utah region and the Texas/New Mexico
region, respectively.

Requirements for certain resources, such as concrete and steel, are the same
for Alternative 8 (Nevada/Utah/Texas/New Mexico) and the Proposed Action
(Nevada/Utah). This is because these resources as used in the construction of the
protective shelters and both the deployment systems have the same total number of
shelters, 4,600. Requirements for other resources, such as aggregate, vary between
the two deployment systems because the total length of road systems are different.
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Table 5-11. Total DDA construction resources for portion of
Alternative 8, Nevada/Utah split basing.

QUANTITY PE" YEAR

CONSTRUCTION RESOURCES 1983 1984 1985 1986 i 1987 1988 1989

Personnel! 121 1,e 1 6,224 6,743 6.323 4,450 1,208
Water (AF)

Incremental 357 4,916 10,992 9,956 8,671 5,387 704
Cumulative 357 5,273 16,265 26,222 34,893 40,280 40,984

Distributed Area (Acres)
Incremental 419 6,763 16,687 15,528 14,057 8.934 1,399
'umulative 419 7,182 23,869 39.397 53,454 62,388 63.787

Steel TNS)
Incremental 2,036 35,447 50,745 50,972 40,443 15,856
Cumulative 2,036 37,483 89,229 139,201 179,644 195,500

foncette (CY1.O3001
Incremental 15 260 373 374 297 116
Aumupat rye 15 275 648 1,022 1,319 1.435

\spual t TNS l,.000)

Incromenai 160 983 1.007 874 256 133
Cumulative 160 1,143 2,150 1 3,024 3,280 3,413

Aggregate (CY 1.000)
Incremental 188 3,180 6,694 5,448 4,784 2,686
Cumulative 188 3,368 10,062 15,510 20,293 22,900

Co.neTat 'TNS1
Incremental 587 3,593 3,681 3.195 935 488
Jmulatve 587 4,179 7,860 11,055 11,990 12,478

FPnc in ( LF ' .000)
Incremental 32 564 807 811 643 252
umu Iat ve 32 596 1.403 2,214 2,857 3,110

Drtr , vo Shelters
ncromentai 24 417 37 .300 476 187
:ulIlt i. 24 441 . 8 1.638 .lc 21.300

n ti2 11 2!7 "88 5 '9
;5 2.1 1(32 150 705 73-1

',1 .'i,- - i:srt-r ovlds
'" ''fn at , 31 901 3 41"
ImuI.t v.. 131 11,232 : .054 2 ,;87 3, 100

' .... , ;;1 ' 'Il, ,D,' "-; t 
"  

'" :krL'[ tve rages . . { ' -

:)
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TmWhh-, 5-12. Total DDA construction resources for portion
of Alternative 8, Texas/New Mexico split
basing.

QUANTITY PERi YEAR

1 F, TItN ESOURCEF 1984 1985 1986 1987 1988 1981

8rsr~n 1,926 C .711 8,094 C .811 -'.656

IzIc'emen: ai 245 4 .918 11,991 11.146 8.984 1,782,
tumuiaTv. 245 5,163 17,154 28,300 37,284 39,066

D:turbed Area Acres)
Incremental 287 6,713 18,157 17,993 14,625 3,402
Cumulative 287 7,000 25,157 43,150 57,775 61,177

Ite(] 'TNS)
Incremental 2,365 37,388 65,101 57.278 33,369
Cumulatitve 2,365 39,753 104,854 162,131 195,500

Concrete (CY*1000)
Incremental 17 274 478 420 245
'umulat lve 17 292 770 1,190 1,435

,spnalt (TN'S*1,000)
Incremental 110 1,059 1,123 416 304
Cumulative 110 1.169 2,293 2,709 3,013

Aggregate (CY*I,000)
Incremnental 129 3,129 7.332 6,117 4,783 231
Ctmnulat re 129 3,258 10,590 16,707 21,490 21,721

1t'1m' Coal (TNS)
incremental 403 3,873 4,107 1,520 1,113
Ciitmulative 403 4,276 8,383 9,903 11,016

F-ncinig (LF*1.0001
Incremental 38 595 1,035 911 531
Cumuiativ, 38 632 1,668 2,579 3,110

Protective Shelters
Incremen al 28 440 766 674 393
Cumulat I v- 28 468 1,234 1,907 2,300

MS .'s o, 0TN Roads
Incremental 24 228 242 89 65
Cumulat ive 24 252 493 583 648

M:1o - of Cluster Roads
Incremental 308 982 920 723 38

_, ('U I a tIv _ 308 1,291 2,210 2,933 2,971

-', n curl rs. ,. , yearly averages. 4002-2

U
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APPENDIX 6

ARMY CORPS OF ENGINEERS CONCEPTUAL
CONSTRUCTION SEQUENCING

I. M-X operational construction sequential DDA development.

2. M-X EIS construction sequence concurrent development.

3. M-X EIS construction sequence Texas/New Mexico.
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OVERVIEW
MX Operational Construction
Sequential DDA Development

The Sequential Development Approach described herein is based on the
preferred "precast concept" of shelter construction. The precast
concept centralizes the production of precast concrete protective
structure segments thereby reducing the number of construction per-
sonnel at each shelter site.

Precast plant logistical studies indicate that seven precast facilities
can produce the required segments for the total number of shelters to
be constructed. Each precast plant, supported by adjacent "main"
construction camps and aggregate quarries, is appropriately sited to
support the construction of groups of shelters in a general geographical
area. Additional "satellite" camps to house field construction personnel
will be located in areas remote from the precast plants.

The Sequential Development Approach initiates Operational MX Facility
Subsystem Construction in one location and progressively extends the
construction area to complete shelters in accordance with Nx
deployment schedules. The Designated Transportation Network (DTN)
provides the interconnecting link for construction material/equipment
supply from railheads on commercial railroads and for operational
missile deployment from the OB/DAA. A schematic diagram of the
approach is shown in Figure 1.

Figure 1. Schematic Diagram of Sequential Development
S
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Although it is possibl.e to locate the initial effort (Area I) in any
of the designated valley areas, the Dry Lake Valley geographical area
has been established as the preferred first development a-ea in the
construction scenario presented hereinafter. This area has an available
railhead at Pioche, Nevada and, for initial missile deployment, is in
close proximity to the OB/DAA proposed for Beryl, Utah.

The Sequential Devleopment Approach uses DTN road construction (base
course provides construction roads) to open-up areas of shelter con-
struction and provide a specific route for construction traffic.
Aggregate plants and water wells supporting DTN construction will be
located along the DTN route at intervals of approximately 30 miles.
A schematic of initial construction into Area I is shown in Figure 2.

Step 1 - Construct marshalling yard at railhead
Step 2 - Establish DTN alignment
Step 3 - Construct water wells
Step 4 - Open aggregate quarries
Step S - Construct DTN (base course)

-~RE 
7-T 

~~ V. - J

MA RS-, A__'IM VAR or jhN /
\ / / x-WATERWELLS

Figure 2. Sequencing Initial Construction

The first leg of the DTN opens Area I for mobilization (precast plant,
aggregate quarries, water wells and construction camps) and shelter
construction. As shelters in Area I are being constructed, the DTN will
be extended to open subsequent areas of shelter construction as required
to meet scheduled completion dates. Figure 3 shows subsequent construction
as sequential development progresses.
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Figure 3. Subsequent Construction

Table 1 identifies the activities/events (by calendar year) of the
sequential development approach extended through all seven geographical
locations to meet scheduled shelter completion dates. As shown in Table 1,
this approach uses sequenced precast plants, construction camps and
marshalling yards to maximize support facility utilization, minimize
contractor interferences, and avoid missile deployment activities.
Figure 4 shows the staging of construction support facilities including
the relocation of precast plants.

ARAREA

AREA 

/ / _ I

AAREA

Figure 4. Staging Construction Support Facilities
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The contracting strategy in the Sequential Development Approach calls
for support facilities construction and operations contractor(s), DTN
construction and maintenance contractor(s), and primary shelter con-
struction contractor(s). The approach is flexible enough to permit
various alternatives or combihations of contracting strategies.
As a baseline, the following is being used for Operational Construction
planning purposes:

1. Contractor(s) for construction and operation of all support
facilities (water wells, aggregate quarries, marshalling yards,
precast plants, construction camps). Water, aggregate, and
precast concrete segments (including cement, fly ash,
reinforcing) will be "Government Furnished" under these con-
tracts.

2. Contractor(s) for DTN construction and maintenance with road
interfaces at the OB/DAA site boundary and at area precast
plants.

3. Contractor(s) for shelter construction including shelter roads,
linear grid roads and DTN trunk roads.

The number of contracts depends on the size of contracts selected to
optimize construction management, competitive bidding, and work force
utilization. In general, however, the Sequential Development Approach
will allow flexible packaging of contracts.

20
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M-X EIS

CONSTRUCTION SEQUENCE

CONCURRENT DEVELOPMENT

The Concurrent Development Sequence of construction is an alternative which
will lessen the impact of the effort upon the socio-economic, transportation
and environmental resources of the region. As with other alternative con-
struction sequences, the concurrent development alternative is scoped to
meet the IOC and FOC completion dates, which are considered to be firm. Any
modification of the schedule will be reflected in either the IOC or FOC dates.

The specific location of the initial effort will be dependent upon the location
of the principal, or first, Operating Basi. Within the Operating Base, there
will be a contractors' support camp to be built in FY82. At the same time,
construction roads and water wells must be started into the initial group of
clusters, as well as the building of a construction camp in this area near the
Operating Base and construction of a marshalling yard at the closest railhead.
These are the basic initial activities necessary during FY82 to meet the IOC
deadline.

The-next -effort will begin in FY83 in the establishment of concrete facilities
for either precast or cast-in-place activities in the area containing the first
group of shelters. Also, during FY83. work would commence in three other areas
of the region with the development of marshalling yards, construction camps and
precast facilities or storage facilities for steel, cement, sand and gravel for
cast-in-place shelters. Concurrently, the construction of the road system into
an adjacent valley and its clusters will begin, providing access to each shelter
road. All future construction would proceed in an orderly manner during succeed-
ing Fiscal Years from these four areas. In order to accomplish, this effort, it
is planned to build construction camps within or adjacent to the group of valleys.

The impacts of construction will thus be spread over four areas of the region.
This would reduce the severity of the impacts upon items such as commuunity
cohesiveness, public services, economic stability, water and natural resources
as well as the entire transportation, and supply system.

The general descriptions above are considered applicable regardless of the location
of the Operating Base. However, in order to be more definitive, some basic assump-
tions are discussed below.

In order to accomplish the construction necessary to meet the immediacy of the IOC
and the slightly longer term FOC, every effort must be made to be ready to start
constructing shelters in FY84. Such shelter construction requires that FY82-83
preparatory construction contracts be effected if access to the work areas for
equipment, personnel and material is to be provided. Meeting the two goals of
(1) optimum use of resources in the construction area, and (2) the least
impact to the social, economic and environmental resources will require a re-
duced density over a larger area. Therefore, a deployment to two separate)

A areas during FY82 are considered appropriate to obtain the best use of supply
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facilities and utilities, followed in FY83 with two additional work centers.
Accordingly, DTN, construction camps, and marshalling yardt are to be provided
under the FY82-83 programs.

In the event that limited funding precludes full preparation as described above
during FY82, it will be necessary to concentrate upon supporting the IOC (1st
10 clusters). The sketch below illustrates each of these efforts:

\

SCHEMATIC FOR INITIAL DEPLOYMENT
'.

(Road
(Construction

Interface (Shelter
To Support / (Construction

FOC ij}
O ( .Road, Ramp, Shelter

(FY 82)

To oort
1oc (Ust 10
C(Clusters) L Secondary (Cluster) Roads

(C t 83)

The construction of the Primary DTN, from the MOB through the first Deployment
Area, marshalling yard, and Construction Contractor Support Camps must be completed
in FY82. This is an ongoing effort into new Deployment Areas each succeeding Fiscal
Year. The next sequence of events will be the construction of Secondary (Cluster)
roads, Pre-Cast-Plant etc. in the 1st Deployment Area.and construction of additional
facilities including more marshalling yards in succeeding deployment areas during
FY83. These actions will be repeated during succeeding Fiscal Years as new Deploy-
ment Areas are opened up by the DTN. This will be followed in FY84 by the building
of Shelters in the 1st Deployment Area. This is shown in the following Table.
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TABLE I

INITIAL CONSTRUCTION

FY83 FY84
FYFY

Secondary Roads Shelter Construction

Primary DTN - MOB thru 1st 1st Deployment Area 1st Deployment Area

Deployment Area Pre-Cast Plant DTN Continuation - New Areas
Const. Contractor Support Camps Marshalling Yards Const. Camps - New Areas

1 at MOB Power and Comm. Secondary Roads - New Areas
I in 1st Deoloyment Area DTN (Cont.) New Areas Marshalling Yards - New Areas

Marshalling Yard Const. Camps New'Areas e.

For succeeding Fiscal Years the amount of construction activities is directly
dependent upon the number of shelters programmed in, each fiscal year. Therefore,
all the items shown in TABLE I under FY82 must be started . two years prior to con-
struction of the shelters. Similarly, all items listed under FY83 must be started.
one year before the shelters are started in each area.

The basic factors which entered into determining the construction sequence are
listed below:

1. The DTN/Secondary routes will be used as construction access roads and
will consist of a sub base without a surface and will be completed prior to need
of road by subsequent contractors.

2. Access will be provided for the shelter construction contractor to each
shelter site in his contract. (Eliminated cross-country uncontrolled haul road
routes by several contractors.)

3. Provides routes, on a road bed, for pre-cast transporter to deliver pre-
cast sections to stockpile at each shelter site. At the same time, these routes
will be utilized for delivery of all other materials and buses for transporting
workers.

4. Road work requires greater amounts of water. Therefdre, road contractors
would drill water wells at intervals within valleys. Wells would then be utilized
later by other construction contractors - but pumped at lesser rates.

5. Power and comunications will be constructed in road right-of-way, and
will be in place when shelters are turned over to Weapons System Contractor
for Installation and Check-out.

6. In support of IOC (and later), SACSO vehicles carrying components of
the missile between DAA and ODA can utilize unsurfaced DTN.
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7. Construction Contractor Support camps must be set up by the support
contractor. Initially, one is required at the MOB, and one in the First
Deployment Area. In the Deployment Area, location of support camp will be
centrally located, adjacent to pre-cast plant/marshalling area.

8. This sequence should result in significant savings in construction
contract bids (mobilization costs reduced--access roads, water wells in proxi-
mity already available.)

The sequencing described above will allow an orderly approach for; opening up
new valleys and providing construction access, allow flexibility in setting up
design and construction packages, provide a means for opening up additional
deployment areas, utilizing additional supply routes (for both people and
materials), and spreading the impacts more widely thus lessening the adverse
effects.

One of the driving forces in the sequencing of construction will be the avail-
ability of water and the ability of obtaining a permit for its use. The amounts
of water necessary will vary dependent upon the activity. However, the amounts
of water required for dust control on the road network exceed all other require-
ments by orders of magnitude. The magnitude of the quantities required for this
purpose dictate the use of dust palliatives as a means of reducing water use.
Road construction requires the next highest water demand, followed by shelter
backfill. With this Concurrent Development sequencing, these water demands
would not be concurrent, but would be phased in succeeding construction seasons,
e.g., DTN road in FY 1, cluster roads in FY 2 and shelter construction in FY 3.
Thus permitting some of the wells to be pumped at lesser rates over a longer
period of time. Quantities of water required for domestic water at the con-
struction camps are comparatively insignificant and will not be pumped at as
large a rate as those needed for road and shelter construction.

Incorporating water wells into the construction sequencing indicate the following:

a. 1st fiscal year (construction season): Construct primary DTN, unpaved:
The DTN road contractor would drill wells at intervals under his contract to
provide water for road construction. Assume a variable interval from 10 to 30
miles dependent upon availability of water well locations. Wherever possible,
these wells would serve other contractors in later fiscal years (construction
seasons).

b. 2nd fiscal year (construction season) construct secondary cluster roads:
The cluster road contractor would drill additional wells under his contract
as needed, perhaps one well for every two clusters, to provide water for road
construction. These wells would then be in place to serve the shelter contrac-
tors, including the potential for a portable batch plant for the cast-in-place
option.

c. 3rd fiscal year (construction season) construct shelters: The shelter
construction contractors would utilize the same wells previously drilled by the
road contractors in the cluster proximity.

209

I.



The advantages of this sequencing program as related to the water resoutce are:

1. providlngwater in the proximity of the shelter sites; 2.reducing peak demands

on each well by)spreading water requirements over more than one construction season

(roads/shelters), 3. is compatible with the cast-In-place option and may 
ease per-

mitting by virtue of the fact that well locations can be pinpointed earlier in the

design process (along road routes and cluster locations).
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#4X - EIS

CONSTRUCTION SEQUENCE

TEXAS-NEW MEXICO

This sequencing is scoDed to meet the IOC and FOC completion dates, which are
considered to be firm. Any modification of the schedule will result in a change
to either the IOC or FOC dates.

The specific locationtef the initial effort will be dependent upon the location
of the principal, or first Operating Base. Within the Operating Base, there will
be a contractors support camp built In FY-82. At the same time, construction
roads and water wells must be started into the initial group of clusters. A
marshalling yard for transhipment of material will be located during the first
year. The accommodation of the construction force will result in impacts upon
items such as community cohesiveness, public services, economic stability, water
and natural resources as well as the entire transportation and supply system.

In order to accomplish the construction necessary to meet the immediacy of the
IOC and the slightly longer term FOC, every effort must be made to be ready to
start constructing shelters in FY-84. Such a shelter construction schedule
requires that FY 82-83 preparatory construction contracts for roads and communi-
cations be effected if access to the work areas for equipment, personnel and
material is to be orovided.

The following presents not only the Construction Sequence but also some basic
data and construction notes considered pertinent for this discussion.

A. Construction Sequence (200 Clusters)

1. Parameters

a. Construct 200 clusters.

b. Start construction In following sequence:

FY-84 26 clusters
FY-85 28 clusters
FY-86 38 clusters
FY-87 69 clusters
FY-88 39 clusters

c. Complete 10 clusteri (minimum) by Jan 85.
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2. Assumptions

a. Construct 100 clusters in each state.

b. Limited roadway construction to start in FY-82.

c. For ease of reference and in conformance with funding sequence
in A.l.b. above, clusters are assimilated in five groups as shown
on attached sketch. Obviously, many other grouping arrangements
are possible. As sequenced, construction begins closest to
Cannon AFB and proceeds in an orderly counter-clockwise direction.
Because ofthe multiplicity of highways, the prospect of inter-
ference b .een contractors is small.

3. FY 80-81

Concerted effort regarding title search, property survey, negotiations,
condemnations, and all other operations related to real estate acquisi-
tion.

4. FY-82

a. Enlarge Cannon AFB, construct MAB, OBTS, and complete MOB facilities.
Cannon AFB appears to be a superior selection as an MOB location due
to rail service, the juncture of U.S. highways 60, 70 and 84, and
its proximity to a majority of'.the 200 clusters. One hundred twenty
(120) clusters encircle and are within 75 miles of Cannon AFB.

b. Establish marshalling yard at Cannon AFB. Considering that (1) the
average haul distance from Cannon to 120 clusters is 35 miles over
flat terrain, (2) there are excellent secondary and tertiary road
systems, and (3) there are rail systems in four directions, a
single, large, all-encompassing marshal yard should suffice for
the construction of the 120 clusters in Groups 1, 1, III, and V.

c. Set up quarry operations to produce flexible base material and con-
crete aggregates for Groups I and II clusters.

d. Establish life support facilities southwest of Cannon AFB near
Elida, New Mexico. The impact upon available housing and other
life support facilities will be greatest during the construction
of New Mexico sites- which are farthest from the large population
centers. Facilities at Elida would receive support from Clovis, NM
(40 miles) and Roswell, NM (65 miles) and would be convenient to
construction of Groups I, II, and III.

e. Construct DTN roads to Group 1 (26 clusters in New Mexico). There
are state highways which meet configuration requirements leading

4 from Cannon AFB and from U.S. 60 to Group I clusters.

.2
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5. FY-83

a. Construct DTN roads to Group I (28 clusters in New Mtexico).

b. Construct cluster roads Group I.

6. FY-84

a. Construct Group I shelters (26 x 23).

b. Construct Group II cluster roads.

c. ConstructADTN to Group I1 (15 clusters in M - 23 in TX).

d. Provide for the production of flexible base materials and concrete
aggregates around and west of Dalhart. TX.

e. Construct secondary operating base with all contingent features
near Dalhart, TX.

f. Establish marshalling yard near Dalhart, TX for northern 80 clusters.

7. FY-8S

a. Construct Group I1 shelters (28 x 23).

b. Construct Group III cluster roads.

c. Construct DTN roads to Group IV (69 of 80 clusters: 31 in N4I -
49 in TX).

8. FY-86

a. Construct Grouo III shelters (38 x 23).

b. Construct Group IV cluster roads.

c. Construct DT roads to Group V (11 from Group IV - 2B in TX - Group V).

9. FY87

a. Construct Group IV shelters (69 x 23).

b. Construct Group V cluster roads.

10. FY-88

Construct Group V shelters (39 x 23).
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B. Construction Sequence (100 Clusters)

1. Parameters

a. Construct 100 clusters.

b. Start construction in following sequence:

FY-84 13 clusters
FY-85 14 clusters
FY-86 19 clusters
FY-87 35 clusters
FY-88 19 clusters

c. Complete 10 clusters (minimum) by Jan 85.

2. Assumptions

a. Construct 50 clusters in each state.

b. Limited roadway construction to start in FY-8Z.

c. For ease of reference and in conformance with funding sequence
in B.I.b. above, clusters are assimilated in five groups as
shown on attached sketch. Obviously, many other grouping
arrangements are possible. As sequenc.ed, construction begins
closest to Cannon AFB and proceeds in an orderly counter-clock-
wise direction. Because of the multiplicity of highways, the
prospect of interference between contractors is small.

3. FY 80-81

a. Concerted effort regarding title search, property survey, nego-
tiations, condemnations, and all other operations related to
real estate acquisition.

b. Accelerated E&D effort to meet compressed scheduling of adver-

tisement and award of construction contracts for FY-82.

4. FY-82

a. Enlarge Cannon AFB, construct MAB, OBTS, and complete MOB
facilities. Cannon AFB appears to be a superior selection
as an MOB location due to rail service, the Juncture of U.S.
highways 60, 70 and 84, and its proximity to 100 clusters
(50 in each state), all within 75 miles and in a circular
pattern around Cannon AFB.

b. Establish marshalling yard at Cannon AFB. Considering that
(1) the average haul distance from Cannon to 100 clusters is
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35 miles over flat terrain, (2) there are excellent primary,
secondary, and tertiary road systems, and (3) there are rail
systems in four directions, a single, large, all-encompassing
marshal yard should suffice for the construction of the 100
clusters.

c. Set up quarry operations to produce flexible base material and
concrete aggregates for Groups I, II and III clusters.

d. Establish life support facilities southwest of Cannon AFB near
Elida, New Mexico, if required. The impact upon available
housing Ond other life support facilities will be greatest
during tie construction of New Mexico sites, which are farthest
from the large population centers. Facilities at Elida would
receive support from Clovis, NM (40 miles) and Roswell. NM (65
miles) and would be convenient to construction of Groups I and
IS.

e. Construct DTN roads to Group I (13 clusters in New Mexico).
There are state highways which meet configuration requirements
leading from Cannon AFB and from U.S. 60 and U.S. 70 to Group I
clusters.

5. FY-83

a. Construct DTN roads to Group.IS (14 clusters in New Mexico).

b. Construct cluster roads Group I.

6. FY-84

a. Construct Group I shelters (13 x 23).

b. Construct Group II cluster roads.

c. Construct DTN to Group III (4 clusters in NN - 15 in TX).

d. Provide for the production of flexible base materials and con-
crete aggregates north of Clovis, NM.

e. Provide life support services In the NE quadrant, if required,
near Frione or Hereford, TX.

f. Establish a second marshalling yard near Hereford, TX, if
required.

7. FY-85

a. Construct Group II shelters (14 x 23).

2 )
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b. Construct Group III cluster roads.

c. Construct DTN roads to Group IV (35 clusters in TX).

8. FY-86

a. Construct Group III shelters (19 x 23).

b. Construct Group IV cluster roads.

c. Construct 0TN roads to Group V (19 clusters in New Mexico).

9. FY-87

a. Construct Group IV shelters (35 x 23).

b. Construct Group V cluster roads.

10. FY-88

Construct Group V shelters (19 x 23).

C. Construction Notes

1. This plan addresses the establishment of two major marshalling yards
for the receipt, storage, and dissemination of Government-furnished
materials and equipment, and for contractor logistical usage. The
contractor would have the latitude to establish other intermediate
marshalling locations for his own usage-

2. The number and location of quarries being operated should be the
operating contractor's prerogative, and hence a matter of economics,
becoming a function of moving expense between quarries versus Rail
distance.

3. A survey of current and near future (5 years) availability of cement
(including low-alkali) should be made to determine the feasibility
or necessity of Government stockpiling and furnishing of cement and
steel.

4. There are a number of shut-down air bases in the general area, namely
Webb AFB at Big Spring, Walker AFB at Roswell, etc. which may become
usable as operating bases or marshalling yards in the event of a
significant shift in cluster location.

5. Dust Control

a. Dust control measures will be necessary during construction for
safety and physiological reasons. It should be noted, however,
that the New Mexico-Texas High Plains area is extremely prone to
continuous and unobstructed winds, which, together with sandy,
silty and arid soil conditions, result in frequent sand and
dust storms.

21o



b. Accordingly, dust and sand drifts may be expected to accumulate
in depressed areas and at shelter entrances creating a continuing
maintenance problem.

D. Roads

1. New Roads

a. Construction of the DiN should be stage construction. Ideally,
roadways should be built to top of base course, wrapped up with
an emulsion seal as a dust palliative, and opened to construction
traffic for compaction. For rapid construction, ease of reDair,
and economy, a double bituminous surface treatment is recommended
for surfacing.

b. Subgrade soil conditions range from predominantly CL materials,
with Liquid Limits ranging from 35-50, west of Amarillo, to sandy
CL material and clayey sand (LL = 20-30) southward towards Lubbock
and Cannon AFB. Both the Corps of Engineers and the Texas Highway
Department have utilized lime-stabilization of these subgrade
materials on construction projects in this area.

2. Existing Roads

a. Examination of large-scaled County road maps reflect a definite
pattern regarding the secondary paved roads and the tertiary
graded and drained open-surfaced roads in the project area in
Texas; these roads are orientated North-South and/or East-West
in practically every instance, and are usually located along
"sectionu (one square mile) lines or multiples of section lines.
In the more northerly counties, the roads are less extensive with
much larger distances (10 miles or more) between roads in some
areas. Some southerly counties, however, are practically covered
with a highly developed network of N-S and E-W roads one mile
apart in each direction.

b. Superimposing cluster roads over these county roads Indicate 10
to 20 new road crossings per cluster. Assuming an average of
15 new road crossings per cluster, and 2 new drainage structures
per crossing, an order of magnitude of 6,000 new drainage struc-
tures would be indicated and would be required. Additional
drainage structures will be needed where DTN roads intersect
existing roads, and where new roads block significant drainage

-4 areas or encounter gulleys, creeks, streams, etc. Total drainage
structures will probably exceed 10,000 structures. Conceding the
use of small diameter pipe or multiples thereof, in most instances,
still a significant effect on the culvert pipe industry will result.

c. These structures will change drainage patterns, concentrate flows,
increase erosion, and increase downstream deposition to some
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indeterminate degree. They will also orevent deterioration of
project roads and permit use of project roads during inclement
weather. If Droject roads are to intersect existing roads at
grade, vertical clearance of new culverts will be a oroblem at
many sites since existing drainage ditches are rather shallow,
particularly on unpaved roads.

d. Relocation of some rural telephone and power lines will be
necessary for vertical clearance of large vehicles on project
roads. In ranching areas, some new fencing will be required to
maintain control of livestock where roads intersect existing
fences.

3. Roadway Design

Considering the extremely short design period remaining prior to
FY-82 road construction, and recognizing that field investigation
and survey for roadway design will be severely limited, consideration
should be given to a Design and Construct type contract (i-step,
2-Step, performance spec, etc). The contractor would be given con-
figuration and strength guidelines and have the latitude to make
field deviations to avert obstructions and seek more advantageous
field conditions.

E. Life Support Facilities

1. The requirement for a life support contractor is not as great in the
Texas-New Mexico area as other remote areas due to the proximity of
food, shelter, and other support facilities. This is oarticularly
true in West Texas where the worker-farmer-rancher traditionally
and habitually commutes comparatively long distances for services,
supplies, and employment. Nevertheless, the impact of the reloca-
tion of upwards of 100,000 contractor and support personnel with
dependents will require augmenting of available life services,
especially in the New Mexico areas. Life support facilities will
be of most urgency at the outset of construction operations, when
the bulk of the New Mexican clusters are sequenced for construction,
and to allay the initial psychological impact.

2. Obviously, the great bulk of housing and support facilities will have
to come from either existing communities in the area or from temporary
construction camps. Mobile homes would probably be the most inexpen-
sive and easiest way of constructing temporary camps, whether or not

.a they are within the city limits of local communities; streets, util-
ities and trailer pads.are easy and fast construction, and the mobile
homes will have salvage value at the end of construction. Water,
telephone and electrical power for life support facilities during
construction does not seem to be a significant problem in the New
Mexico-Texas area providing the proper planning, coordination and
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funding is consummated with local authorities. Sewage collection and
treatment could be a sizable problem for some areas; the most palatable
solutions appear to be package treatment plants or truck transport to
existing treatment plants for processing in accord with prearranged
fee. Another alternative which should be explored is land treatment
of raw sewage, which is sometimes utilized in this area, notably in
Lubbock, Texas. Trailer camos would also be relocatable to different
areas within the entire construction site during the construction of
the project. Zoning and spacing arrangements may be worked out within
townships with some residual benefit to the latter by including provi-
sions for leaving the utilities in place for township use and develop-
ment after construction of the project is completed.

F. Water Supply

1. The single most critical factor affecting the selection, and subse-
quently, sequencing of construction operations is the availability of
adequate water supply. All proposed sites are located in the High
Plains area and are underlain by the Ogallala Formation. The area is
used primarily for cattle grazing with substantial amounts of irrigated
agriculture featuring soybeans, sorghum, and some cotton and wheat.

2. According to the USGS, the demand for surface water, primarily for
irrigation, will triple by 2020. This increased demand will result
from the ongoing and projected depletion of the ground water supply.
The water in storage in the Ooallala aquifer is being depleted at an
approximate rate of 3.5 million acre-feet per year. Since current
surface water supplies are insignificant, and annual rainfall is low
(16 - 18 inches), recharge to the aquifer is very small. The amount
of recoverable water in the Ogallala aquifer was estimated at 140
million acre-feet in 1967. Average depth to water increased by 40
feet to a depth of about 150 feet from the middle 60's to the middle
70's; similarly, an average well depth of 200 feet may be projected
for the middle 80's.

3. Sumary: Although amole construction water is locally available, there
are continuing studies being made, and the local populace are aware of
a growing and future water problem. Resistance to further depletion
may be expected; alternative use of purchased water should be considered.
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